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NOVEL COMPOSITIONS AND METHODS FOR CANCER 

The present application is a continuing application of U.S.S.N.s 09/747,377, filed December 22, 2000 
and 09/798,586, filed March 2, 2001, both of which are expressly incorporated herein by reference. 

FIELD OF THE INVENTION 

The present invention relates to novel sequences for use in diagnosis and treatment of cancer, 
especially carcinomas, as well as the use of the novel compositions in screening methods. 

BACKGROUND OF THE INVENTION 

Oncogenes are genes that can cause cancer. Carcinogenesis can occur by a wide variety of 
mechanisms, including infection of cells by viruses containing oncogenes, activation of 
protooncogenes in the host genome, and mutations of protooncogenes and tumor suppressor genes. 

There are a number of viruses known to be involved in human cancer as well as in animal cancer. Of 
particular interest here are viruses that do not contain oncogenes themselves; these are slow- 
transforming retroviruses. They induce tumors by integrating into the host genome and affecting 
neighboring protooncogenes in a variety of ways, including promoter insertion, enhancer insertion, 
and/or truncation of a protooncogene or tumor suppressor gene. The analysis of sequences at or 
near the insertion sites led to the identification of a number of new protooncogenes. 

With respect to lymphoma and leukemia, murine leukemia retrovirus (MuLV), such as SL3-3 or Akv, is 
a potent inducer of tumors when inoculated into susceptible newborn mice, or when carried in the 
germline. A number of sequences have been identified as relevant in the induction of lymphoma and 
leukemia by analyzing the insertion sites; see Sorensen et al., J. of Virology 74:2161 (2000); Hansen 
et al., Genome Res. 10(2):237-43 (2000); Sorensen et al., J. Virology 70:4063 (1996); Sorensen et al., i 
J. Virology 67:71 18 (1993); Joosten et al., Virology 268:308 (2000); and Li et al., Nature Genetics 
23:348 (1999); all of which are expressly incorporated by reference herein. 

Accordingly, it is an object of the invention to provide sequences involved in cancer and in particular in 
oncogenesis. 
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SUMMARY OF THE INVENTION 

In accordance with the objects outlined above, the present invention provides methods for screening 
for compositions which modulate carcinomas, especially lymphoma and leukemia. Also provided 
herein are methods of inhibiting proliferation of a cell, preferably a lymphoma cell. Methods of 
treatment of carcinomas, including diagnosis, are also provided herein. 

In one aspect, a method of screening drug candidates comprises providing a cell that expresses a 
carcinoma associated (CA) gene or fragments thereof. Preferred embodiments of CA genes are 
genes which are differentially expressed in cancer cells, preferably lymphatic, breast, prostate or 
epithelial cells, compared to other cells. Preferred embodiments of CA genes used in the methods 
herein include, but are not limited to the nucleic acids selected from Tables'1-10. The method further 
includes adding a drug candidate to the cell and determining the effect of the drug candidate on the ' 
expression of the CA gene. 

In one embodiment, the method of screening drug candidates includes comparing the level of 
expression in the absence of the drug candidate to the level of expression in the presence of the drug 
candidate. 

Also provided herein is a method of screening for a bioactive agent capable of binding to a CA protein 
(CAP), the method comprising combining the CAP and a candidate bioactive agent, and determining 
the binding of the candidate agent to the CAP. 

Further provided herein is a method for screening for a bioactive agent capable of modulating the 
activity of a CAP. In one embodiment, the method comprises combining the CAP and a candidate 
bioactive agent, and determining the effect of the candidate agent on the bioactivity of the CAP. 

Also provided is a method of evaluating the effect of a candidate carcinoma drug comprising 
administering the drug to a patient and removing a cell sample from the patient. The expression 
profile of the cell is then determined. This method may further comprise comparing the expression 
profile of the patient to an expression profile of a heathy individual. 

In a further aspect, a method for inhibiting the activity of an CA protein is provided . In one 
embodiment, the method comprises administering to a patient an inhibitor of a CA protein preferably 
selected from the group consisting of the sequences outlined in Tables 1-10 or their complements. 

A method of neutralizing the effect of a CA protein, preferably a protein encoded by a nucleic acid 
selected from the group of sequences outlined in Tables 1-10, is also provided. Preferably, the 
method comprises contacting an agent specific for said protein with said protein in an amount 
sufficient to effect neutralization. 

Moreover, provided herein is a biochip comprising a nucleic acid segment which encodes a CA 
protein, preferably selected from the sequences outlined in Tables 1-10. 

Also provided herein is a method for diagnosing or determining the propensity to carcinomas, 
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especially lymphoma or leukemia by sequencing at least one carcinoma or lymphoma gene of an 
individual. In yet another aspect of the invention, a method is provided for determining carcinoma 
including lymphoma and leukemia gene copy number in an individual. 

Novel sequences are also provided herein. Other aspects of the invention will become apparent to the 
skilled artisan by the following description of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is directed to a number of sequences associated with carcinomas, especially 
lymphoma, breast cancer or prostate cancer. The relatively tight linkage between clonally-integrated 
proviruses and protooncogenes forms "provirus tagging", in which slow-transforming retroviruses that 
act by an insertion mutation mechanism are used to isolate protooncogenes. In some models, 
uninfected animals have low cancer rates, and infected animals have high cancer rates. It is known 
that many of the retroviruses involved do not carry transduced host protooncogenes or pathogenic 
frans-acting viral genes, and thus the cancer incidence must therefor be a direct consequence of 
proviral integration effects into host protooncogenes. Since proviral integration is random, rare 
integrants will "activate" host protooncogenes that provide a selective growth advantage, and these 
rare events result in new proviruses at clonal stoichiometries in tumors. 

The use of oncogenic retroviruses, whose sequences insert into the genome of the host organism 
resulting in carcinoma, allows the identification of host sequences involved in carcinoma. These 
sequences may then be used in a number of different ways, including diagnosis, prognosis, screening 
for modulators (including both agonists and antagonists), antibody generation (for immunotherapy and 
imaging), etc. However, as will be appreciated by those in the art, oncogenes that are identified in one 
type of cancer such as lymphoma or leukemia have a strong likelihood of being involved in other types 
of cancers as well. Thus, while the sequences outlined herein are initially identified as correlated with 
lymphoma, they can also be found in other types of cancers as well, outlined below. 

Accordingly, the present invention provides nucleic acid and protein sequences that are associated 
with carcinoma, herein termed "carcinoma associated" or "CA" sequences. In a preferred 
embodiment, the present invention provides nucleic acid and protein sequences that are associated . 
with carcinomas which originate in lymphatic tissue, herein termed "lymphoma associated" , "leukemia 
associated" or "LA" sequences. 

Suitable cancers which can be diagnosed or screened for using the methods of the present invention 
include cancers classified by site or by histological type. Cancers classified by site include cancer of 
the oral cavity and pharynx (lip, tongue, salivary gland, floor of mouth, gum and other mouth, 
nasopharynx, tonsil, oropharynx, hypopharynx, other oral/pharynx); cancers of the digestive system 
(esophagus; stomach; small intestine; colon and rectum; anus, anal canal, and anorectum; liver; 
intrahepatic bile duct; gallbladder; other biliary; pancreas; retroperitoneum; peritoneum, omentum, and 
mesentery; other digestive); cancers of the respiratory system (nasal cavity, middle ear, and sinuses; 
larynx; lung and bronchus; pleura; trachea, mediastinum, and other respiratory); cancers of the 
mesothelioma; bones and joints; and soft tissue, including heart; skin cancers, including melanomas 
and other non-epithelial skin cancers; Kaposi's sarcoma and breast cancer; cancer of the female 
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genital system (cervix uteri; corpus uteri; uterus, nos; ovary; vagina; vulva; and other female genital); 
cancers of the male genital system (prostate gland; testis; penis; and other male genital); cancers of 
the urinary system (urinary bladder; kidney and renal pelvis; ureter; and other urinary); cancers of the 
eye and orbit; cancers of the brain and nervous system (brain; and other nervous system); cancers of 
the endocrine system (thyroid gland and other endocrine, including thymus); cancers of the 
lymphomas (hodgkin's disease and non-hodgkin's lymphoma), multiple myeloma, and leukemias 
(lymphocytic leukemia; myeloid leukemia; monocytic leukemia; and other leukemias). 

Other cancers, classified by histological type, that may be associated with the sequences of the 
invention include, but are not limited to, Neoplasm, malignant; Carcinoma, NOS; Carcinoma, 
undifferentiated, NOS; Giant and spindle cell carcinoma; Small cell carcinoma, NOS; Papillary 
carcinoma, NOS; Squamous cell carcinoma, NOS; Lymphoepithelial carcinoma; Basal cell carcinoma, 
NOS; Pilomatrix carcinoma; Transitional cell carcinoma, NOS; Papillary transitional cell carcinoma; ' 
Adenocarcinoma, NOS; Gastrinoma, malignant; Cholangiocarcinoma; Hepatocellular carcinoma, NOS; 
Combined hepatocellular carcinoma and cholangiocarcinoma; Trabecular adenocarcinoma; Adenoid 
cystic carcinoma; Adenocarcinoma in adenomatous polyp; Adenocarcinoma, familial polyposis coli; 
Solid carcinoma, NOS; Carcinoid tumor, malignant; Branchiolo-alveolar adenocarcinoma; Papillary 
adenocarcinoma, NOS; Chromophobe carcinoma; Acidophil carcinoma; Oxyphilic adenocarcinoma; 
Basophil carcinoma; Clear cell adenocarcinoma, NOS; Granular cell carcinoma; Follicular 
adenocarcinoma, NOS; Papillary and follicular adenocarcinoma; Nonencapsulating sclerosing 
carcinoma; Adrenal cortical carcinoma; Endometroid carcinoma; Skin appendage carcinoma; Apocrine 
adenocarcinoma; Sebaceous adenocarcinoma; Ceruminous adenocarcinoma; Mucoepidermoid ' 
carcinoma; Cystadenocarcinoma, NOS; Papillary cystadenocarcinoma, NOS; Papillary serous 
cystadenocarcinoma; Mucinous cystadenocarcinoma, NOS; Mucinous adenocarcinoma; Signet ring 
cell carcinoma; Infiltrating duct carcinoma; Medullary carcinoma, NOS; Lobular carcinoma; 
Inflammatory carcinoma; Pagef's disease, mammary; Acinar cell carcinoma; Adenosquamous 
carcinoma; Adenocarcinoma w/ squamous metaplasia; Thymoma, malignant; Ovarian stromal tumor, 
malignant; Thecoma, malignant; Granulosa cell tumor, malignant; Androblastoma, malignant; Sertoli 
cell carcinoma; Leydig cell tumor, malignant; Lipid cell tumor, malignant; Paraganglioma, malignant; 
Extra-mammary paraganglioma, malignant; Pheochromocytoma; Glomangiosarcoma; Malignant 
melanoma, NOS; Amelanotic melanoma; Superficial spreading melanoma; Malig melanoma in giant 
pigmented nevus; Epithelioid cell melanoma; Blue nevus, malignant; Sarcoma, NOS; Fibrosarcoma, 
NOS; Fibrous histiocytoma, malignant; Myxosarcoma; Liposarcoma, NOS; Leiomyosarcoma, NOS; 
Rhabdomyosarcoma, NOS; Embryonal rhabdomyosarcoma; Alveolar rhabdomyosarcoma; Stromal 
sarcoma, NOS; Mixed tumor, malignant, NOS; Mullerian mixed tumor; Nephroblastoma; 
Hepatoblastoma; Carcinosarcoma, NOS; Mesenchymoma, malignant; Brenner tumor, malignant; 
Phyllodes tumor, malignant; Synovial sarcoma, NOS; Mesothelioma, malignant; Dysgerminoma; 
Embryonal carcinoma, NOS; Teratoma, malignant, NOS; Struma ovarii, malignant; Choriocarcinoma; 
Mesonephroma, malignant; Hemangiosarcoma; Hemangioendothelioma, malignant; Kaposi's 
sarcoma; Hemangiopericytoma, malignant; Lymphangiosarcoma; Osteosarcoma, NOS; Juxtacortical 
osteosarcoma; Chondrosarcoma, NOS; Chondroblastoma, malignant; Mesenchymal chondrosarcoma; 
Giant cell tumor of bone; Ewing's sarcoma; Odontogenic tumor, malignant; Ameloblastic 
odontosarcoma; Ameloblastoma, malignant; Ameloblastic fibrosarcoma; Pinealoma, malignant; 
Chordoma; Glioma, malignant; Ependymoma, NOS; Astrocytoma, NOS; Protoplasmic astrocytoma; 
Fibrillary astrocytoma; Astroblastoma; Glioblastoma, NOS; Oligodendroglioma, NOS; 
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Oligodendroblastoma; Primitive neuroectodermal; Cerebellar sarcoma, NOS; Ganglioneuroblastoma; 
Neuroblastoma, NOS; Retinoblastoma, NOS; Olfactory neurogenic tumor; Meningioma, malignant; 
Neurofibrosarcoma; Neurilemmoma, malignant; Granular cell tumor, malignant; Malignant lymphoma, 
NOS; Hodgkin's disease, NOS; Hodgkin's; paragranuloma, NOS; Malignant lymphoma, small 
lymphocytic; Malignant lymphoma, large cell, diffuse; Malignant lymphoma, follicular, NOS; Mycosis 
fungoides; Other specified non-Hodgkin's lymphomas; Malignant histiocytosis; Multiple myeloma; Mast 
cell sarcoma; Immunoproliferative small intestinal disease; Leukemia, NOS; Lymphoid leukemia, NOS; 
Plasma cell leukemia; Erythroleukemia; Lymphosarcoma cell leukemia; Myeloid leukemia, NOS; 
Basophilic leukemia; Eosinophilic leukemia; Monocytic leukemia, NOS; Mast cell leukemia; 
Megakaryoblastic leukemia; Myeloid sarcoma; and Hairy cell leukemia. 

In addition, the genes may be involved in other diseases, such as but not limited to diseases 
associated with aging or neurodegenerative diseases. 

Association in this context means that the nucleotide or protein sequences are either differentially 
expressed, activated, inactivated or altered in carcinomas as compared to normal tissue. As outlined 
below, CA sequences include those that are up-regulated (i.e. expressed at a higher level), as well as 
those that are down-regulated (i.e. expressed at a lower level), in carcinomas. CA sequences also 
include sequences which have been altered (i.e., truncated sequences or sequences with 
substitutions, deletions or insertions, including point mutations) and show either the same expression 
profile or an altered profile. In a preferred embodiment, the CA sequences are from humans; 
however, as will be appreciated by those in the art, CA sequences from other organisms may be 
useful in animal models of disease and drug evaluation; thus, other CA sequences are provided, from 
vertebrates, including mammals, including rodents (rats, mice, hamsters, guinea pigs, etc.), primates, 
farm animals (including sheep, goats, pigs, cows, horses, etc). In some cases, prokaryotic CA 
sequences may be useful. CA sequences from other organisms may be obtained using the 
techniques outlined below. 

CA sequences can include both nucleic acid and amino acid sequences. In a preferred embodiment, 
the CA sequences are recombinant nucleic acids. By the term "recombinant nucleic acid" herein is 
meant nucleic acid, originally formed in vitro, in general, by the manipulation of nucleic acid by 
polymerases and endonucleases, in a form not normally found in nature. Thus an isolated nucleic 
acid, in a linear form, or an expression vector formed in vitro by ligating DNA molecules that are not 
normally joined, are both considered recombinant for the purposes of this invention. It is understood 
that once a recombinant nucleic acid is made and reintroduced into a host cell or organism, it will 
replicate non-recombinantly, i.e. using the in vivo cellular machinery of the host cell rather than in vitro 
manipulations; however, such nucleic acids, once produced recombinantly, although subsequently 
replicated non-recombinantly, are still considered recombinant for the purposes of-the invention. 

Similarly, a "recombinant protein" is a protein made using recombinant techniques, i.e. through the 
expression of a recombinant nucleic acid as depicted above. A recombinant protein is distinguished 
from naturally occurring protein by at least one or more characteristics. For example, the protein may 
be isolated or purified away from some or all of the proteins and compounds with which it is normally 
associated in its wild type host, and thus may be substantially pure. For example, an isolated protein 
is unaccompanied by at least some of the material with which -it is normally associated in its natural 
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state, preferably constituting at least about 0.5%, more preferably at least about 5% by weight of the 
total protein in a given sample. A substantially pure protein comprises at least about 75% by weight of 
the total protein, with at least about 80% being preferred, and at least about 90% being particularly 
preferred. The definition includes the production of an CA protein from one organism in a different 
organism or host cell. Alternatively, the protein may be made at a significantly higher concentration 
than is normally seen, through the use of an inducible promoter or high expression promoter, such that 
the protein is made at increased concentration levels. Alternatively, the protein may be in a form not 
normally found in nature, as in the addition of an epitope tag or amino acid substitutions, insertions 
and deletions, as discussed below. 

In a preferred embodiment, the CA sequences are nucleic acids. As will be appreciated by those in 
the art and is more fully outlined below, CA sequences are useful in a variety of applications, including 
diagnostic applications, which will detect naturally occurring nucleic acids, as well as screening 
applications; for example, biochips comprising nucleic acid probes to the CA sequences can be 
generated. In the broadest sense, then, by "nucleic acid" or "oligonucleotide" or grammatical 
equivalents herein means at least two nucleotides covalently linked together. A nucleic acid of the 
present invention will generally contain phosphodiester bonds, although in some cases, as outlined 
below (for example in antisense applications or when a candidate agent is a nucleic acid), nucleic acid 
analogs may be used that have alternate backbones, comprising, for example, phosphoramidate 
(Beaucage et al., Tetrahedron 49(10):1925 (1993) and references therein; Letsinger, J. Org. Chem. 
35:3800 (1970); Sprinzl et al, Eur. J, Biochem. 81:579 (1977); Letsinger et al., Nucl. Acids Res. 
14:3487 (1986); Sawai et al, Chem. Lett. 805 (1984), Letsinger et al., J. Am. Chem. Soc. 1 10:4470 1 
(1988); and Pauwels et al., Chemica Scripta 26:141 91986)), phosphorothioate (Mag et al., Nucleic 
Acids Res. 19:1437 (1991); and U.S. Patent No. 5,644,048), phosphorodithioate (Briu et al., J. Am.. 
Chem. Soc. 111:2321 (1989), O-methylphophoroamidite linkages (see Eckstein, Oligonucleotides and 
Analogues: A Practical Approach, Oxford University Press), and peptide nucleic acid backbones and 
linkages (see Egholm, J.Am. Chem. Soc. 114:1895 (1992); Meier et al., Chem. Int. Ed. Engl. 31:1008 
(1992); Nielsen, Nature, 365:566 (1993); Carlsson et al., Nature 380:207 (1996), all of which are 
incorporated by reference). Other analog nucleic acids include those with positive backbones 
(Denpcy et al., Proc. Natl. Acad. Sci. USA 92:6097 (1995); non-ionic backbones (U.S. Patent Nos. 
5,386,023, 5,637,684, 5,602,240, 5,216,141 and 4,469,863; Kiedrowshi et al., Angew. Chem. Intl. Ed. 
English 30:423 (1991); Letsinger et al., J.Am. Chem. Soc. 110:4470 (1988); Letsinger et al., 
Nucleoside & Nucleotide 13:1597 (1994); Chapters 2 and 3, ASC Symposium Series 580, 
"Carbohydrate Modifications in Antisense Research", Ed. Y.S. Sanghui and P. Dan Cook; Mesmaeker 
et al., Bioorganic & Medicinal Chem. Lett. 4:395 (1994); Jeffs et al., J. Biomolecular NMR 34:17 
(1994); Tetrahedron Lett. 37:743 (1996)) and non-ribose backbones, including those described in U.S. 
Patent Nos. 5,235,033 and 5,034,506, and Chapters 6 and 7, ASC Symposium Series 580, 
"Carbohydrate Modifications in Antisense Research", Ed. Y.S. Sanghui and P. Dan Cook. Nucleic 
acids containing one or more carbocyclic sugars are also included within one definition of nucleic 
acids (see Jenkins etal., Chem. Soc. Rev. (1995) pp1 69-1 76). Several nucleic acid analogs are 
described in Rawls, C & E News June 2, 1997 page 35. All of these references are hereby expressly 
incorporated by reference. These modifications of the ribose-phosphate backbone may be done for a 
variety of reasons, for example to increase the stability and half-life of such molecules in physiological 
environments for use in anti-sense applications or as probes on a biochip. 
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As will be appreciated by those in the art, all of these nucleic acid analogs may find use in the present 
invention. In addition, mixtures of naturally occurring nucleic acids and analogs can be made; 
alternatively, mixtures of different nucleic acid analogs, and mixtures of naturally occurring nucleic 
acids and analogs may be made. 

The nucleic acids may be single stranded or double stranded, as specified, or contain portions of both 
double stranded or single stranded sequence. As will be appreciated by those in the art, the depiction 
of a single strand "Watson" also defines the sequence of the other strand "Crick"; thus the sequences 
described herein also includes the complement of the sequence. The nucleic acid may be DNA, both 
genomic and cDNA, RNA or a hybrid, where the nucleic acid contains any combination of deoxyribo- 
and ribo-nucleotides, and any combination of bases, including uracil, adenine, thymine, cytosine, 
guanine, inosine, xanthine hypoxanthine, isocytosine, isoguanine, etc. As used herein, the term 
"nucleoside" includes nucleotides and nucleoside and nucleotide analogs, and modified nucleosides 
such as amino modified nucleosides. In addition, "nucleoside" includes non-naturally occurring analog 
structures. Thus for example the individual units of a peptide nucleic acid, each containing a base, are 
referred to herein as a nucleoside. 

An CA sequence can be initially identified by substantial nucleic acid and/or amino acid sequence 
homology to the CA sequences outlined herein. Such homology can be based upon the overall 
nucleic acid or amino acid sequence, and is generally determined as outlined below, using either 
homology programs or hybridization conditions. 

The CA sequences of the invention were initially identified as described herein; basically, infection of 
mice with murine leukemia viruses (MLV) resulted in lymphoma, although many of these sequences 
will also be involved in other cancers as is generally outlined herein. 

The CA sequences outlined herein comprise the insertion sites for the virus. In general, the retrovirus 
can cause carcinomas in three basic ways: first of all, by inserting upstream of a normally silent host 
gene and activating it (e.g. promoter insertion); secondly, by truncating a host gene that leads to 
oncogenesis; or by enhancing the transcription of a neighboring gene. For example, retrovirus 
enhancers, including SL3-3, are known to act on genes up to approximately 200 kilobases of the 
insertion site. 

In a preferred embodiment, CA sequences are those that are up-regulated in carcinomas; that is, the 
expression of these genes is higher in carcinoma tissue as compared to normal tissue of the same 
differentiation stage. "Up-regulation" as used herein means at least about 50%, more preferably at 
least about 100%, more preferably at least about 150%, more preferably, at least about 200%, with 
from 300 to at least 1000% being especially preferred. 

In a preferred embodiment, CA sequences are those that are down-regulated in carcinomas; that is, 
the expression of these genes is lower in carcinoma tissue as compared to normal I tissue of the same 
differentiation stage. "Down-regulation" as used herein means at least about 50%, more preferably at 
least about 100%, more preferably at least about 150%, more preferably, at least'about 200%, with 
from 300 to at least 1 000% being especially preferred. 
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In a preferred embodiment, CA sequences are those that are altered but show either the same 
expression profile or an altered profile as compared to normal lymphoid tissue of the same 
differentiation stage. "Altered CA sequences" as used herein refers to sequences which are 
truncated, contain insertions or contain point mutations. 

CA proteins of the present invention may be classified as secreted proteins, transmembrane proteins 
or intracellular proteins. 

In a preferred embodiment the CA protein is an intracellular protein. Intracellular proteins may be 
found in the cytoplasm and/or in the nucleus. Intracellular proteins are involved in all aspects of 
cellular function and replication (including, for example, signaling pathways); aberrant expression of 
such proteins results in unregulated or disregulated cellular processes. For example, many 
intracellular proteins have enzymatic activity such as protein kinase activity, protein phosphatase 
activity, protease activity, nucleotide cyclase activity, polymerase activity and the like. Intracellular 
proteins also serve as docking proteins that are involved in organizing complexes of proteins, or 
targeting proteins to various subcellular localizations, and are involved in maintaining the structural 
integrity of organelles. 

An increasingly appreciated concept in characterizing intracellular proteins is the presence in the 
proteins of one or more motifs for which defined functions have been attributed. In addition to the 
highly conserved sequences found in the enzymatic domain of proteins, highly conserved sequences 
have been identified in proteins that are involved in protein-protein interaction. For example, Src- 
homology-2 (SH2) domains bind tyrosine-phosphorylated targets in a sequence dependent manner. 
PTB domains, which are distinct from SH2 domains, also bind tyrosine phosphorylated targets. SH3 
domains bind to proline-rich targets. In addition, PH domains, tetratricopeptide repeats and WD 
domains to name only a few, have been shown to mediate protein-protein interactions. Some of these 
may also be involved in binding to phospholipids or other second messengers. As will be appreciated 
by one of ordinary skill in the art, these motifs can be identified on the basis of primary sequence; 
thus, an analysis of the sequence of proteins may provide insight into both the enzymatic potential of 
the molecule and/or molecules with which the protein may associate. 

In a preferred embodiment, the CA sequences are transmembrane proteins. Transmembrane 
proteins are molecules that span the phospholipid bilayer of a cell. They may have an intracellular 
domain, an extracellular domain, or both. The intracellular domains of such proteins may have a 
number of functions including those already described for intracellular proteins. For example, the 
intracellular domain may have enzymatic activity and/or may serve as a binding site for additional 
proteins. Frequently the intracellular domain of transmembrane proteins serves both roles. For 
example certain receptor tyrosine kinases have both protein kinase activity and SH2 domains. In 
addition, autophosphorylation of tyrosines on the receptor molecule itself, creates binding sites for 
additional SH2 domain containing proteins. 

Transmembrane proteins may contain from one to many transmembrane domains. For example, 
receptor tyrosine kinases, certain cytokine receptors, receptor guanylyl cyclases and receptor 
serine/threonine protein kinases contain a single transmembrane domain. However, various other 
proteins including channels and adenylyl cyclases contain numerous transmembrane domains. Many 
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important cell surface receptors are classified as "seven transmembrane domain" proteins, as they 
contain 7 membrane spanning regions. Important transmembrane protein receptors include, but are 
not limited to insulin receptor, insulin-like growth factor receptor, human growth hormone receptor, 
glucose transporters, transferrin receptor, epidermal growth factor receptor, low density lipoprotein 
receptor, epidermal growth factor receptor, leptin receptor, interleukin receptors, e.g. IL-1 receptor, 
IL-2 receptor, etc. 

Characteristics of transmembrane domains include approximately 20 consecutive hydrophobic amino 
acids that may be followed by charged amino acids. Therefore, upon analysis of the amino acid 
sequence of a particular protein, the localization and number of transmembrane domains within the 
protein may be predicted. 

The extracellular domains of transmembrane proteins are diverse; however, conserved motifs are found 
repeatedly among various extracellular domains. Conserved structure and/or functions have been 
ascribed to different extracellular motifs. For example, cytokine receptors are characterized by a cluster 
of cysteines and a WSXWS (W-tryptophan, S-serine, X=any amino acid) (SEQ ID NO:7) motif. 
Immunoglobulin-like domains are highly conserved. Mucin-like domains may be involved in cell adhesion 
and leucine-rich repeats participate in protein-protein interactions. 

Many extracellular domains are involved in binding to other molecules. In one aspect, extracellular 
domains are receptors. Factors that bind the receptor domain include circulating ligands, which may 
be peptides, proteins, or small molecules such as adenosine and the like. For example, growth 
factors such as EGF, FGF and PDGF are circulating growth factors that bind to their cognate 
receptors to initiate a variety of cellular responses. Other factors include cytokines, mitogenic factors, 
neurotrophic factors and the like. Extracellular domains also bind to cell-associated molecules. In this 
respect, they mediate cell-cell interactions. Cell-associated ligands can be tethered to the cell for 
example via a glycosylphosphatidylinositol (GPI) anchor, or may themselves be transmembrane 
proteins. Extracellular domains also associate with the extracellular matrix and contribute to the 
maintenance of the cell structure. 

CA proteins that are transmembrane are particularly preferred in the present invention as they are 
good targets for immunotherapeutics, as are described herein. In addition, as outlined below, 
transmembrane proteins can be also useful in imaging modalities. 

It will also be appreciated by those in the art that a transmembrane protein can be made soluble by 
removing transmembrane sequences, for example through recombinant methods. Furthermore, 
transmembrane proteins that have been made soluble can be made to be secreted through 
recombinant means by adding an appropriate signal sequence. 

In a preferred embodiment, the CA proteins are secreted proteins; the secretion of which can be either 
constitutive or regulated. These proteins have a signal peptide or signal sequence that targets the 
molecule to the secretory pathway. Secreted proteins are involved in numerous physiological events; 
by virtue of their circulating nature, they serve to transmit signals to various other cell types. The 
secreted protein may function in an autocrine manner (acting on the cell that secreted the factor), a 
paracrine manner (acting on cells in close proximity to the cell that secreted the factor) or an 
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endocrine manner (acting on cells at a distance). Thus secreted molecules find use in modulating or 
altering numerous aspects of physiology. CA proteins that are secreted proteins are particularly 
preferred in the present invention as they serve as good targets for diagnostic markers, for example 
for blood tests. K 

An CA sequence is initially identified by substantial nucleic acid and/or amino acid sequence 
homology to the CA sequences outlined herein. Such homology can be based upon the overall 
nucleic acid or amino acid sequence, and is generally determined as outlined below, using either 
homology programs or hybridization conditions. 

As used herein, a nucleic acid is a "CA nucleic acid" if the overall homology of the nucleic acid 
sequence to one of the nucleic acids of Tables 1-10 is preferably greater than about 75% more 
preferably greater than about 80%, even more preferably greater than about 85% and most preferably 
greater than 90%. In some embodiments the homology will be as high as about 93 to 95 or 98% In a 
preferred embodiment, the sequences which are used to determine sequence identity or similarity are 
selected from those of the nucleic acids of Tables 1-10. In another embodiment, the sequences are 
naturally occurring allelic variants of the sequences of the nucleic acids of Tables 1-10. In another 
embodiment, the sequences are sequence variants as further described herein. 

Homology in this context means sequence similarity or identity, with identity being preferred A 
preferred comparison for homology purposes is to compare the sequence containing sequencing 
errors to the correct sequence. This homology will be determined using standard techniques known in 
the art, including, but not limited to, the local homology algorithm of Smith & Waterman, Adv. Appl 
Math. 2:482 (1981 ), by the homology alignment algorithm of Needleman & Wunsch, J. Mol. Biol. 
48:443 (1970), by the search for similarity method of Pearson & Lipman, PNAS USA 85:2444 (1988) 
by computerized implementations of these algorithms (GAP, BESTFIT. FASTA, and TFASTA in the ' 
Wisconsin Genetics Software Package, Genetics Computer Group, 575 Science Drive, Madison, Wl) 
the Best Fit sequence program described by Devereux et a!., Nucl. Acid Res. 12;387-395 (1984)', 
preferably using the default settings, or by inspection. 

One example of a useful algorithm is PILEUP. PILEUP creates a multiple sequence alignment from a 
group of related sequences using progressive, pairwise alignments. It can also plot a tree showing the 
clustering relationships used to create the alignment. PILEUP uses a simplification of the progressive 
alignment method of Feng & Doolittle, J. Mol. Evol. 35:351-360 (1 987); the method is similar to that 
described by Higgins & Sharp CABIOS 5:151-153 (1989). Useful PILEUP parameters including a 
default gap weight of 3.00, a default gap length weight of 0.10, and weighted end gaps. 

Another example of a useful algorithm is the BLAST algorithm, described in Altschul et al J Mol Biol 
215, 403-410, (1990) and Karlin et al., PNAS USA 90:5873-5787 (1993). A particularly useful BLAST 
program is the WU-BLAST-2 program which was obtained from Altschul et al., Methods in 
Enzymology, 266: 460-480 (1996); http://blast.wust!]. WU-BLAST-2 uses several search parameters 
most of which are set to the default values. The adjustable parameters are set with the following 
values: overlap span =1 , overlap fraction = 0.125, word threshold (T) = 1 1 . The HSP S and HSP S2 
parameters are dynamic values and are established by the program itself depending upon the 
composition of the particular sequence and composition of the particular database against which the 
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sequence of interest is being searched; however, the values may be adjusted to increase sensitivity. 
A % amino acid sequence identity value is determined by the number of matching identical residues 
divided by the total number of residues of the "longer" sequence in the aligned region. The "longer" 
sequence is the one having the most actual residues in the aligned region (gaps introduced by WU- 
Blast-2 to maximize the alignment score are ignored). 

Thus, "percent (%) nucleic acid sequence identity" is defined as the percentage of nucleotide residues 
in a candidate sequence that are identical with the nucleotide residues of the nucleic acids of Tables 
1-10. A preferred method utilizes the BLASTN module of WU-BLAST-2 set to the default parameters, 
with overlap span and overlap fraction set to 1 and 0.125, respectively. 

The alignment may include the introduction of gaps in the sequences to be aligned. In addition, for 
sequences which contain either more or fewer nucleotides than those of the nucleic acids of Tables 1 - 
10, it is understood that the percentage of homology will be determined based on the number of 
homologous nucleosides in relation to the total number of nucleosides. Thus, for example, homology 
of sequences shorter than those of the sequences identified herein and as discussed below, will be 
determined using the number of nucleosides in the shorter sequence. 

In one embodiment, the nucleic acid homology is determined through hybridization studies. Thus, for 
example, nucleic acids which hybridize under high stringency to the nucleic acids identified in the 
figures, or their complements, are considered CA sequences. High stringency conditions are known in 
the art; see for example Maniatis et al., Molecular Cloning: A Laboratory Manual, 2d Edition, 1989," 
and Short Protocols in Molecular Biology, ed. Ausubel, et al., both of which are hereby incorporated by 
reference. Stringent conditions are sequence-dependent and will be different in different 
circumstances. Longer sequences hybridize specifically at higher temperatures. An extensive guide 
to the hybridization of nucleic acids is found in Tijssen, Techniques in Biochemistry and Molecular 
Biology-Hybridization with Nucleic Acid Probes, "Overview of principles of hybridization and the 
strategy of nucleic acid assays" (1993). Generally, stringent conditions are selected to be about 5- 
10°C lower than the thermal melting point (Tm) for the specific sequence at a defined ionic strength 
pH. The Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 
which 50% of the probes complementary to the target hybridize to the target sequence at equilibrium 
(as the target sequences are present in excess, at Tm, 50% of the probes are occupied at 
equilibrium). Stringent conditions will be those in which the salt concentration is less than about 1 .0 M 
sodium ion, typically about 0.01 to 1 .0 M sodium ion concentration (or other salts) at pH 7.0 to 8.3 and 
the temperature is at least about 30°C for short probes (e.g. 10 to 50 nucleotides) and at least about 
60°C for long probes (e.g. greater than 50 nucleotides). Stringent conditions may also be achieved 
with the addition of destabilizing agents such as formamide. 

In another embodiment, less stringent hybridization conditions are used; for example, moderate or low 
stringency conditions may be used, as are known in the art; see Maniatis and Ausubel, supra, and 
Tijssen, supra. 

In addition, the CA nucleic acid sequences of the invention are fragments of larger genes, i.e. they are 
nucleic acid segments. Alternatively, the CA nucleic acid sequences can serve as indicators of 
oncogene position, for example, the CA sequence may be an enhancer that activates a 
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protooncogene. "Genes" in this context includes coding regions, non-coding regions, and mixtures of 
coding and non-coding regions. Accordingly, as will be appreciated by those in the art, using the 
sequences provided herein, additional sequences of the CA genes can be obtained, using techniques 
well known in the art for cloning either longer sequences or the full length sequences; see Maniatis et 
al., and Ausubel, et a!., supra, hereby expressly incorporated by reference. In general, this is done 
using PCR, for example, kinetic PCR. 

_ Once the CA nucleic acid is identified, it can be cloned and, if necessary, its constituent parts 
recombined to form the entire CA nucleic acid. Once isolated from its natural source, e.g., contained 
within a plasmid or other vector or excised therefrom as a linear nucleic acid segment, the 
recombinant CA nucleic acid can be further used as a probe to identify and isolate other CA nucleic 
acids, for example additional coding regions. It can also be used as a "precursor" nucleic acid to 
make modified or variant CA nucleic acids and proteins. 

The CA nucleic acids of the present invention are used in several ways. In a first embodiment, nucleic 
acid probes to the CA nucleic acids are made and attached to biochips to be used in screening and 
diagnostic methods, as outlined below, or for administration, for example for gene therapy and/or 
antisense applications. Alternatively, the CA nucleic acids that include coding regions of CA proteins 
can be put into expression vectors for the expression of CA proteins, again either for screening ■ 
purposes or for administration to a patient. 

In a preferred embodiment, nucleic acid probes to CA nucleic acids (both the nucleic acid sequences 
outlined in the figures and/or the complements thereof) are made. The nucleic acid probes attached to 
the bidchip are designed to be substantially complementary to the CA nucleic acids, i.e. the target 
sequence (either the target sequence of the sample or to other probe sequences, for example in 
sandwich assays), such that hybridization of the target sequence and the probes of the present 
invention occurs. As outlined below, this complementarity need not be perfect; there may be any 
number of base pair mismatches which will interfere with hybridization between the target sequence 
and the single stranded nucleic acids of the present invention. However, if the number of mutations is 
so great that no hybridization can occur under even the least stringent of hybridization conditions, the 
sequence is not a complementary target sequence. Thus, by "substantially complementary" herein is 
meant that the probes are sufficiently complementary to the target sequences to hybridize under 
normal reaction conditions, particularly high stringency conditions, as outlined herein. 

A nucleic acid probe is generally single stranded but can be partially single and partially double 
stranded. The strandedness of the probe is dictated by the structure, composition, and properties of 
the target sequence. In general, the nucleic acid probes range from about 8 to about 100 bases long, 
with from about 1 0 to about 80 bases being preferred, and from about 30 to about 50 bases being 
particularly preferred. That is, generally whole genes are not used. In some embodiments, much 
longer nucleic acids can be used, up to hundreds of bases. 

In a preferred embodiment, more than one probe per sequence is used, with either overlapping probes 
or probes to different sections of the target being used. That is, two, three, four or more probes, with 
three being preferred, are used to build in a redundancy for a particular target. The probes can be 
overlapping (i.e. have some sequence in common), or separate. 
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As will be appreciated by those in the art, nucleic acids can be attached or immobilized to a solid 
support in a wide variety of ways. By "immobilized" and grammatical equivalents herein is meant the 
association or binding between the nucleic acid probe and the solid support is sufficient to be stable 
under the conditions of binding, washing, analysis, and removal as outlined below. The binding can 
be covalent or non-covalent. By "non-covalent binding" and grammatical equivalents herein is meant 
one or more of either electrostatic, hydrophilic, and hydrophobic interactions. Included in non-covalent 
binding is the covalent attachment of a molecule, such as, streptavidin to the support and the non- 
covalent binding of the biotinylated probe to the streptavidin. By "covalent binding" and grammatical - 
equivalents herein is meant that the two moieties, the solid support and the probe, are attached by. at 
least one bond, including sigma bonds, pi bonds and coordination bonds. Covalent bonds can be 
formed directly between the probe and the solid support or can be formed by a cross linker or by 
inclusion of a specific reactive group on either the solid support or the probe or both molecules. 
Immobilization may also involve a combination of covalentand non-covalent interactions. 

In general, the probes are attached to the biochip in a wide variety of ways, as will be appreciated by 
those in the art. As described herein, the nucleic acids can either be synthesized first, with 
subsequent attachment to the biochip, or can be directly synthesized on the biochip. 

The biochip comprises a suitable solid substrate. By "substrate" or "solid support" or other 
grammatical equivalents herein is meant any material that can be modified to contain discrete 
individual sites appropriate for the attachment or association of the nucleic acid probes and is 
amenable to at least one detection method. As will be appreciated by those in the art, the number of 
possible substrates are very large, and include, but are not limited to, glass and modified or 
functionalized glass, plastics (including acrylics, polystyrene and copolymers of styrene and other 
materials, polypropylene, polyethylene, polybutylene, polyurethanes, Teflon™, etc.), polysaccharides, 
nylon or nitrocellulose, resins, silica or silica-based materials including silicon and modified silicon, 
carbon, metals, inorganic glasses, etc. In general, the substrates allow optical detection and do not 
appreciably fluoresce. 

In a preferred embodiment, the surface of the biochip and the probe may be derivatized with chemical 
functional groups for subsequent attachment of the two. Thus, for example, the biochip is derivatized 
with a chemical functional group including, but not limited to, amino groups, carboxy groups, oxo 
groups and thiol groups, with amino groups being particularly preferred. Using these functional - 
groups, the probes can be attached using functional groups on the probes. For example, nucleic 
acids containing amino groups can be attached to surfaces comprising amino groups, for example 
using linkers as are known in the art; for example, homo-or hetero-bifunctional linkers as are well 
known (see 1994 Pierce Chemical Company catalog, technical section on cross-linkers, pages 
155-200, incorporated herein by reference). In addition, in some cases, additional linkers, such as 
alkyl groups (including substituted and heteroalkyl groups) may be used. 

In this embodiment, the oligonucleotides are synthesized as is known in the art, and then attached to 
the surface of the solid support. As will be appreciated by those skilled in the art, either the 5' or 3" 
terminus may be attached to the solid support, or attachment may be via an internal nucleoside. 

In an additional embodiment, the immobilization to the solid support may be very strong, yet non- 
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covalent. For example, biotinylated oligonucleotides can be made, which bind to surfaces covalently 
coated with streptavidin, resulting in attachment. 

Alternatively, the oligonucleotides may be synthesized on the surface, as is known in the art. For 
example, ph'otoactivation techniques utilizing photopolymerization compounds and techniques are 
used. In a preferred embodiment, the nucleic acids can be synthesized in situ, using well known 
photolithographic techniques, such as those described in WO 95/25116; WO 95/35505; U.S. Patent 
Nos. 5,700,637 and 5,445,934; and references cited within, all of which are expressly incorporated by 
reference; these methods of attachment form the basis of the Affymetrix GeneChip technology. 

In addition to the solid-phase technology represented by biochip arrays, gene expression can also be 
quantified using liquid-phase arrays. One such system is kinetic polymerase chain reaction (PCR). 
Kinetic PCR allows for the simultaneous amplification and quantification of specific nucleic acid 
sequences. The specificity is derived from synthetic oligonucleotide primers designed to preferentially 
adhere to single-stranded nucleic acid sequences bracketing the target site. This pair of 
oligonucleotide primers form specific, non-covalehtly bound complexes on each strand of the target 
sequence. These complexes facilitate in vitro transcription of double-stranded DNA in opposite 
orientations. Temperature cycling of the reaction mixture creates a continuous cycle of primer binding, 
transcription, and re-melting of the nucleic acid to individual strands. The result is an exponential 
increase of the target dsDNA product. This product can be quantified in real time either through the 
use of an intercalating dye or a sequence specific probe. SYBR® Greene I, is an example of an 
intercalating dye, that preferentially binds to dsDNA resulting in a concomitant increase in the 
fluorescent signal. Sequence specific probes, such as used with TaqMan® technology, consist of a 
fiuorochrome and a quenching molecule covalently bound to opposite ends of an oligonucleotide. The 
probe is designed to selectively bind the target DNA sequence between the two primers. When the 
DNA strands are synthesized during the PCR reaction, the fiuorochrome is cleaved from the probe by 
the exonuclease activity of the polymerase resulting in signal dequenching. The probe signaling 
method can be more specific than the intercalating dye method, but in each case, signal strength is 
proportional to the dsDNA product produced. Each type of quantification method can be used in multi- 
well liquid phase arrays with each well representing primers and/or probes specific to nucleic acid 
sequences of interest. When used with messenger RNA preparations of tissues or cell lines, and an 
array of probe/primer reactions can simultaneously quantify the expression of multiple gene products 
of interest. See Germer, S., et al., Genome Res. 10:258-266 (2000); Heid, C. A., et a!., Genome Res 
6, 986-994(1996). 

In a preferred embodiment, CA nucleic acids encoding CA proteins are used to make a variety of 
expression vectors to express CA proteins which can then be used in screening assays, as described 
below. The expression vectors may be either self-replicating extrachromosomal vectors or vectors 
which integrate into a host genome. Generally, these expression vectors include transcriptional and 
translational regulatory nucleic acid operably linked to the nucleic acid encoding the CA protein. The 
term "control sequences" refers to DNA sequences necessary for the expression of an operably linked 
coding sequence in a particular host organism. The control sequences that are suitable for 
prokaryotes, for example,. include a promoter, optionally an operator sequence, and a ribosome 
binding site. Eukaryotic cells are known to utilize promoters, polyadenylation signals, and enhancers. 
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Nucleic acid is "operably linked" when it is placed into a functional relationship with another nucleic 
acid sequence. For example, DNA for a presequence or secretory leader is operably linked to DNA 
for a polypeptide if it is expressed as a preprotein that participates in the secretion of the polypeptide; 
a promoter or enhancer is operably linked to a coding sequence if it affects the transcription of the 
sequence; or a ribosome binding site is operably linked to a coding sequence if it is positioned so as to 
facilitate translation. Generally, "operably linked" means that the DNA sequences being linked are 
contiguous, and, in the case of a secretory leader, contiguous and in reading phase. However, 
enhancers do not have to be contiguous. Linking is accomplished by ligation at convenient restriction 
sites. If such sites do not exist, synthetic oligonucleotide adaptors or linkers are used in accordance 
with conventional practice. The transcriptional and translational regulatory nucleic acid will generally 
be appropriate to the host ceil used to express the CA protein; for example, transcriptional and 
translational regulatory nucleic acid sequences from Bacillus are preferably used to express the CA 
protein in Bacillus. Numerous types of appropriate expression vectors, and suitable regulatory 
sequences are known in the art for a variety of host cells. 

In general, the transcriptional and translational regulatory sequences may include, but are not limited 
to, promoter sequences, ribosomal binding sites, transcriptional start and stop sequences, 
translational start and stop sequences, and enhancer or activator sequences. In a preferred 
embodiment, the regulatory sequences include a promoter and transcriptional start and stop 
sequences. 

Promoter sequences encode either constitutive or inducible promoters. The promoters may be either 
naturally occurring promoters or hybrid promoters. Hybrid promoters, which combine elements of 
more than one promoter, are also known in the art, and are useful in the present invention. 

In addition, the expression vector may comprise additional elements. For example, the expression 
vector may have two replication systems, thus allowing it to be maintained in two organisms, for 
example in mammalian or insect cells for expression and in a procaryotic host for cloning and 
amplification. Furthermore, for integrating expression vectors, the expression vector contains at least 
one sequence homologous to the host cell genome, and preferably two homologous sequences which 
flank the expression construct. The integrating vector may be directed to a specific locus in the host 
cell by selecting the appropriate homologous sequence for inclusion in the vector. Constructs for 
integrating vectors are well known in the art. 

In addition, in a preferred embodiment, the expression vector contains a selectable marker gene to 
allow the selection of transformed host cells. Selection genes are well known in the art and will vary 
with the host cell used. 

The CA proteins of the present invention are produced by culturing a host cell transformed with an 
expression vector containing nucleic acid encoding an CA protein, under the appropriate conditions to 
induce or cause expression of the CA protein. The conditions appropriate for CA protein expression 
will vary with the choice of the expression vector and the host cell, and will be easily ascertained by 
one skilled in the art through routine experimentation. For example, the use of constitutive promoters 
in the expression vector will require optimizing the growth and proliferation of the host cell, while the 
use of an inducible promoter requires the appropriate growth conditions for induction. In addition, in 
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some embodiments, the timing of the harvest is important. For example, the baculoviral systems used 
in insect cell expression are lytic viruses, and thus harvest time selection can be crucial for product 
yield. 

Appropriate host cells include yeast, bacteria, archaebacteria, fungi, and insect, plant and animal cells, 
including mammalian cells. Of particular interest are Drosophila meianogaster cells, Saccharomyces 
cerevisiae and other yeasts, £ coli. Bacillus subtilis, Sf9 cells, C129 cells, 293 cells, Neurospora, 
BHK, CHO, COS, HeLa cells, THP1 cell line (a macrophage cell line) and human cells and cell lines. 

In a preferred embodiment, the CA proteins are expressed in mammalian cells. Mammalian 
expression systems are also known in the art, and include retroviral systems. A-preferred expression 
vector system is a retroviral vector system such as is generally described in PCT/US97/01019 and 
PCT/US97/01048, both of which are hereby expressly incorporated by reference. Of particular use as 
mammalian promoters are the promoters from mammalian viral genes, since the viral genes are often 
highly expressed and have a broad host range. Examples include the SV40 early promoter, mouse 
mammary tumor virus LTR promoter, adenovirus major late promoter, herpes simplex virus promoter, 
and the CMV promoter. Typically, transcription termination and polyadenyiation sequences 
recognized by mammalian cells are regulatory regions located 3' to the translation stop codon and 
thus, together with the promoter elements, flank the coding sequence. Examples of transcription 
terminator and polyadenlytion signals include those derived form SV40. 

The methods of introducing exogenous nucleic acid into mammalian hosts, as well as other hosts, is 
well known in the art, and will vary with the host cell used. Techniques include dextran-mediated 
transfection, calcium phosphate precipitation, polybrene mediated transfection, protoplast fusion, 
electroporation, viral infection, encapsulation of the polynucleotide(s) in liposomes, and direct 
microinjection of the DNA into nuclei. 

In a preferred embodiment, CA proteins are expressed in bacterial systems. Bacterial expression 
systems are well known in the art. Promoters from bacteriophage may also be used and are known in 
the art. In addition, synthetic promoters and hybrid promoters are also useful; for example, the tac 
promoter is a hybrid of the trp and lac promoter sequences. Furthermore, a bacterial promoter can 
include naturally occurring promoters of non-bacterial origin that have the ability to bind bacterial RNA 
polymerase and initiate transcription. In addition to a functioning promoter sequence, an efficient 
ribosome binding site is desirable. The expression vector may also include a signal peptide sequence 
that provides for secretion of the CA protein in bacteria. The protein is either secreted into the growth 
media (gram-positive bacteria) or into the periplasmic space, located between the inner and outer 
membrane of the cell (gram-negative bacteria). The bacterial expression vector may also include a 
selectable marker gene to allow for the selection of bacterial strains that have been transformed. 
Suitable selection genes include genes which render the bacteria resistant to drugs such as ampicillin, 
chloramphenicol, erythromycin, kanamycin, neomycin and tetracycline. Selectable markers also 
include biosynthetic genes, such as those in the histidine, tryptophan and leucine biosynthetic 
pathways. These components are assembled into expression vectors. Expression vectors for bacteria 
are well known in the art, and include vectors for Bacillus subtilis, E. coli, Streptococcus cremoris, and 
Streptococcus lividans, among others. The bacterial expression vectors are transformed into bacterial 
host cells using techniques well known in the art, such as calcium chloride treatment, electroporation, 
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and others. 

In one embodiment, CA proteins are produced in insect cells. Expression vectors for the 
transformation of insect cells, and in particular, baculovirus-based expression vectors, are well known 
in the art. 

In a preferred embodiment, CA protein is produced in yeast cells. Yeast expression systems are well 
known in the art, and include expression vectors for Saccharomyces cerevisiae, Candida albicans and 
C. maltosa, Hansenula poiymorpha, Kluyveromyces fragilis and K. lactis, Pichia guillerimondii and P. 
pastoris, Schizosaccharomyces pombe, and Yarrowia lipolytica. 

The CA protein may also be made as a fusion protein, using techniques well known in the art. Thus, - 
for example, for the creation of monoclonal antibodies. If the desired epitope is small, the CA protein 
may be fused to a carrier protein to form an immunogen. Alternatively, the CA protein may be made 
as a fusion protein to increase expression, or for other reasons. For example, when the CA protein is 
an CA peptide, the nucleic acid encoding the peptide may be linked to other nucleic acid for 
expression purposes. 

In one embodiment, the CA nucleic acids, proteins and antibodies of the invention are labeled. By 
"labeled" herein is meant that a compound has at least one element, isotope or chemical compound 
attached to enable the detection of the compound. In general, labels fall into three classes: a) isotopic 
labels, which may be radioactive or heavy isotopes; b) immune labels, which may be antibodies or 
antigens; and c) colored or fluorescent dyes. The labels may be incorporated into the CA nucleic 
acids, proteins and antibodies at any position. For example, the label should be capable of producing, 
either directly or indirectly, a detectable signal. The detectable moiety may be a radioisotope, such as 
3 H, 14 C, 32 P, 36 S, or 125 1, a fluorescent or chemiluminescent compound, such as fluorescein 
isothiocyanate, rhodamine, or luciferin, or an enzyme, such as alkaline phosphatase, beta- 
galactosidase or horseradish peroxidase. Any method known in the art for conjugating the antibody to 
the label may be employed, including those methods described by Hunter et al., Nature, 144:945 
(1962); David etal., Biochemistry, 13:1014 (1974); Pain etal., J. Immunol. Meth., 40:219 (1981); and 
Nygren, J. Histochem. and Cytochem., 30:407 (1982). 

Accordingly, the present invention also provides CA protein sequences. An CA protein of the present 
invention may be identified in severaf ways. "Protein" in this sense includes proteins, polypeptides, 
and peptides. As will be appreciated by those in the art, the nucleic acid sequences of the invention 
can be used to generate protein sequences. There are a variety of ways to do this, including cloning 
the entire gene and verifying its frame and amino acid sequence, or by comparing it to known 
sequences to search for homology to provide a frame, assuming the CA protein has homology to 
some protein in the database being used. Generally, the nucleic acid sequences are input into a 
program that will search all three frames for homology. This is done in a preferred embodiment using 
the following NCBI Advanced BLAST parameters. The program is blastx or blastn. The database is 
nr. The input data is as "Sequence in FASTA format". The organism list is "none". The "expect" is 10; 
the filter is default. The "descriptions" is 500, the "alignments" is 500, and the "alignment view" is 
pairwise. The "query Genetic Codes" is standard (1). The matrix is BLOSUM62; gap existence cost is 
1 1 , per residue gap cost is 1 ; and the lambda ratio is .85 default. This results in the generation of a 
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putative protein sequence. 

Also included within one embodiment of CA proteins are amino acid variants of the naturally occurring 
sequences, as determined herein. Preferably, the variants are preferably greater than about 75% 
homologous to the wild-type sequence, more preferably greater than about 80%, even more 
preferably greater than about 85% and most preferably greater than 90%. In some embodiments the 
homology will be as high as about 93 to 95 or 98%. As for nucleic acids, homology in this context 
means sequence similarity or identity, with identity being preferred. This homology will be determined 
using standard techniques known in the art as are outlined above for the nucleic acid homologies. 

CA proteins of the present invention may be shorter or longer than the wild type amino acid 
sequences. Thus, in a preferred embodiment, included within the definition of CA proteins are 
portions or fragments of the wild type sequences herein. In addition, as outlined above, the CA 
nucleic acids of the invention may be used to obtain additional coding regions, and thus additional 
protein sequence, using techniques known in the art. 

In a preferred embodiment, the CA proteins are derivative or variant CA proteins as compared to the 
wild-type sequence. That is, as outlined more fully below, the derivative CA peptide will contain at 
least one amino acid substitution, deletion or insertion, with amino acid substitutions being particularly 
preferred. The amino acid substitution, insertion or deletion may occur at any residue within the CA 
peptide. 

Also included in an embodiment of CA proteins of the present invention are amino acid sequence 
variants. These variants fall into one or more of three classes: substitutional, insertional or deletional 
variants. These variants ordinarily are prepared by site specific mutagenesis of nucleotides in the 
DNA encoding the CA protein, using cassette or PCR mutagenesis or other techniques well known in 
the art, to produce DNA encoding the variant, and thereafter expressing the DNA in recombinant cell 
culture as outlined above. However, variant CA protein fragments having up to about 100-150 
residues may be prepared by in vitro synthesis using established techniques. Amino acid sequence 
variants are characterized by the predetermined nature of the variation, a feature that sets them apart 
from naturally occurring allelic or interspecies variation ofthe CA protein amino acid sequence. The 
variants typically exhibit the same qualitative biological activity as the naturally occurring analogue, 
although variants can also be selected which have modified characteristics as will be more fully 
outlined below. 

While the site or region for introducing an amino acid sequence variation is predetermined, the 
mutation per se need not be predetermined. For example, in order to optimize the performance of a 
mutation at a given site, random mutagenesis may be conducted at the target codon or region and the 
expressed CA variants screened for the optimal combination of desired activity. Techniques for 
making substitution mutations. at predetermined sites in DNA having a known sequence are well 
known, for example, M13 primer mutagenesis and LAR mutagenesis. Screening of the mutants is 
done using assays of CA protein activities. 

Amino acid substitutions are typically of single residues; insertions usually will be on the order of from 
about 1 to 20 amino acids, although considerably larger insertions may be tolerated. Deletions range 
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from about 1 to about 20 residues, although in some cases deletions may be much larger. 

Substitutions, deletions, insertions or any combination thereof may be used to arrive at a final 
derivative. Generally these changes are done on a few amino acids to minimize the alteration of the 
molecule. However, larger changes may be tolerated in certain circumstances. When small 
alterations in the characteristics of the CA protein are desired, substitutions are generally made in 
accordance with the following chart: 

Chart I 



Original Residue 


Exemplary Substitutions 


Ala 


Ser 


Arg 


Lys 


Asn 


Gin. His 


Asp 


Glu 


Cys 


Ser 


Gin 


Asn 


Glu 


Asp 


Gly 


Pro 


His 


Asn, Gin 


lie 


Leu, Val 


Leu 


lie, Val 


Lys 


Arg, Gin, Glu 


Met 


Leu, lie 


Phe 


Met, Leu, Tyr 


Ser 


Thr 


Thr 


Ser 


Trp 


Tyr 


Tyr 


Trp, Phe 


Val 


. lie, Leu 



Substantial changes in function or immunological identity are made by selecting substitutions that are 
less conservative than those shown in Chart I. For example, substitutions may be made which more 
significantly affect: the structure of the polypeptide backbone in the area of the alteration, for example 
the alpha-helical or beta-sheet structure; the charge or hydrophobicity of the molecule at the target 
site; or the bulk of the side chain. The substitutions which in general are expected to produce the 
greatest changes in the polypeptide's properties are those in which (a) a hydrophilic residue, e.g. seryl 
or threonyl is substituted for (or by) a hydrophobic residue, e.g. leucyl, isoleucyl, phenylalanyl, valyl or 
alanyl; (b) a cysteine or proline is substituted for (or by) any other residue; (c) a residue having an 
electropositive side chain, e.g. lysyl, arginyi, or histidyl, is substituted for (or by) an electronegative 
residue, e.g. glutamyl or aspartyl; or (d) a residue having a bulky side chain, e.g. phenylalanine, is 
substituted for (or by) one not having a side chain, e.g. glycine. 

The variants typically exhibit the same qualitative biological activity and will elicit the same immune 
response as the naturally-occurring analogue, although variants also are selected to modify the 
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characteristics of the CA proteins as needed. Alternatively, the variant may be designed such that the 
biological activity of the CA protein is altered. For example, glycosylation sites may be altered or 
removed, dominant negative mutations created, etc. 

Covalent modifications of CA polypeptides are included within the scope of this invention, for example 
for use in screening. One type of covalent modification includes reacting targeted amino acid residues 
of an CA polypeptide with an organic derivatizing agent that is capable of reacting with selected side 
chains or the N-or C-terminai residues of an CA polypeptide. Derivatization with bifunctional agents is 
useful, for instance, for crosslinking CA polypeptides to a water-insoluble support matrix or surface for 
use in the method for purifying anti-CA antibodies or screening assays, as is more fully described 
below. Commonly used crosslinking agents include, e.g., 1,1-bis(diazoacetyl)-2-phenylethane, 
glutaraldehyde, N-hydroxysuccinimide esters, for example, esters with 4-azidosalicylic acid, 
homobifunctional imidoesters, including disuccinimidyl esters such as 3,3'- 
dithiobis(succinimidylpropionate), bifunctional maleimides such as bis-N-maleimido-1,8-octane and 
agents such as methyl-3-[(p-azidophenyl)dithio]propioimidate. 

Other modifications include deamidation of glutaminyl and asparaginyl residues to the corresponding 
glutamyl and aspartyl residues, respectively, hydroxylation of proline and lysine, phosphorylation of 
hydroxyl groups of seryl, threonyl or tyrosyl residues, methylation of the a-amino groups of lysine, 
arginine, and histidine side chains [T.E. Creighton, Proteins: Structure and Molecular Properties, W.H. 
Freeman & Co., San Francisco, pp. 79-86 (1983)], acetylation of the N-terminal amine, and amidation 
ofany C-terminal carboxyl group. 

Another type of covalent modification of the CA polypeptide included within the scope of this invention 
comprises altering the native glycosylation pattern of the polypeptide. "Altering the native 
glycosylation pattern" is intended for purposes herein to mean deleting one or more carbohydrate 
moieties found in native sequence CA polypeptide, and/or adding one or more glycosylation sites that 
are not present in the native sequence CA polypeptide. 

Addition of glycosylation sites to CA polypeptides may be accomplished by altering the amino acid 
sequence thereof. The alteration may be made, for example, by the addition of, or substitution by, one 
or more serine or threonine residues to the native sequence CA polypeptide (for O-linked glycosylation 
sites). The CA amino acid sequence may optionally be altered through changes at the DNA level, 
particularly by mutating the DNA encoding the CA polypeptide at preselected bases such that codons 
are generated that will translate into the desired amino acids. 

Another means of increasing the number of carbohydrate moieties on the CA polypeptide is by 
chemical or enzymatic coupling of glycosides to the polypeptide. Such methods are described in the 
art, e.g., in WO 87/05330 published 1 1 September 1987, and in Aplin and Wriston, LA Crit. Rev. 
Biochem., pp. 259-306 (1981). 

Removal of carbohydrate moieties present on the CA polypeptide may be accomplished chemically or 
enzymatical'ly or by mutational substitution of codons encoding for amino acid residues that serve as 
targets for. glycosylation. Chemical deglycosylation techniques are known in the art and described, for 
instance, by Hakimuddin, et al., Arch. Biochem. Biophys., 259:52 (1987) and by Edge et al., Anal. 
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Biochem., 118:131 (1981). Enzymatic cleavage of carbohydrate moieties on polypeptides can be 
achieved by the use of a variety of endo-and exo-giycosidases as described by Thotakura et al., Meth. 
EnzymoL, 138:350 (1987). 

Another type of covalent modification of CA comprises linking the CA polypeptide to one of a variety of 
nonproteinaceous polymers, e.g., polyethylene glycol, polypropylene glycol, or polyoxyalkylenes, in 
the manner set forth in U.S. Patent Nos. 4,640,835:4,496,689; 4,301,144; 4,670,417; 4,791,192 or 
4,179,337. 

CA polypeptides of the present invention may also be modified in a way to form chimeric molecules 
comprising an CA polypeptide fused to another, heterologous polypeptide or amino acid sequence. In 
one embodiment, such a chimeric molecule comprises a fusion of an CA polypeptide with a tag 
polypeptide which provides an epitope to which an anti-tag antibody can selectively bind. The epitope 
tag is generally placed at the amino-or carboxyl-terminus of the CA polypeptide, although internal 
fusions may also be tolerated in some instances. The presence of such epitope-tagged forms of an 
CA polypeptide can be detected using an antibody against the tag polypeptide. Also, provision of the 
epitope tag enables the CA polypeptide to be readily purified by affinity purification- using an anti-tag 
antibody or another type of affinity matrix that binds to the epitope tag. In an alternative embodiment, 
the chimeric molecule may comprise a fusion of an CA polypeptide with an immunoglobulin or a 
particular region of an immunoglobulin. For a bivalent form of the chimeric molecule, such a fusion 
could be to the Fc region of an IgG molecule. 

Various tag polypeptides and their respective antibodies are well known in the art. Examples include 
poly-histidine (poly-his) or poly-histidine-glycine (poly-his-gly) tags; the flu HA tag polypeptide and its 
antibody 12CA5 [Field et al., Mol. Cell. Biol., 8:2159-2165 (1988)]; the c-myc tag and the 8F9, 3C7, 
6E10, G4, B7 and 9E10 antibodies thereto [Evan et al., Molecular and Cellular Biology, 5:3610-3616 
(1985)]; and the Herpes Simplex virus glycoprotein D (gD) tag and its antibody [Paborsky et al., 
Protein Engineering, 3(6):547-553 (1990)]. Other tag polypeptides include the Flag-peptide [Hopp et 
al., BioTechnology, 6:1204-1210 (1988)]; the KT3 epitope peptide [Martin et al., Science, 255:192-194 
(1992)]; tubulin epitope peptide [Skinner et al., J. Biol. Chem., 266:15163-15166 (1991)]; and the T7 
gene 10 protein peptide tag [Lutz-Freyermuth et al., Proc. Natl. Acad. Sci. USA, 87:6393-6397 (1990)]. 

Also included with the definition of CA protein in one embodiment are other CA proteins of the CA 
family, and CA proteins from other organisms, which are cloned and expressed as outlined below. 
Thus, probe or degenerate polymerase chain reaction (PCR) primer sequences may be used to find 
other related CA proteins from humans or other organisms. As will be appreciated by those in the art, 
particularly useful probe and/or PCR primer sequences include the unique areas of the CA nucleic 
acid sequence. As is generally known in the art, preferred PCR primers are from about 15 to about 35 
nucleotides in length, with from about 20 to about 30 being preferred, and may contain inosine as 
needed. The conditions for the PCR reaction are well known in the art. 

In addition, as is outlined herein, CA proteins can be made that are longer than those encoded by the 
nucleic acids of the figures, for example, by the elucidation of additional sequences, the addition of 
epitope or purification tags, the addition of other fusion sequences, etc. 
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CA proteins may also be identified as being encoded by CA nucleic acids. Thus, CA proteins are 
encoded by nucleic acids that will hybridize to the sequences of the sequence listings, or their 
complements, as outlined herein. 

In a preferred embodiment, the invention provides CA antibodies. In a preferred embodiment, when 
the CA protein is to be used to generate antibodies, for example for immunotherapy, the CA protein 
should share at least one epitope or determinant with the full length protein. By "epitope" or 
"determinant" herein is meant a portion of a protein which will generate and/or bind an antibody or T- 
cell receptor in the context of MHC. Thus, in most instances, antibodies made to a smaller CA protein 
will be able to bind to the full length protein. In a preferred embodiment, the epitope is unique; that is, 
antibodies generated to a unique epitope show little or no cross-reactivity. 

In one embodiment, the term "antibody" includes antibody fragments, as are known in the art, 
including Fab, Fab 2 , single chain antibodies (Fv for example), chimeric antibodies, etc., either 
produced by the modification of whole antibodies or those synthesized de novo using recombinant 
DNA technologies. 

Methods of preparing polyclonal antibodies are known to the skilled artisan. Polyclonal antibodies can 
be raised in a mammal, for example, by one or more injections of an immunizing agent and, if desired, 
an adjuvant. Typically, the immunizing agent and/or adjuvant will be injected in the mammal by 
multiple subcutaneous or intraperitoneal injections. The immunizing agent may include a protein 
encoded by a nucleic acid of the figures or fragment thereof or a fusion protein thereof. It may be ' 
useful to conjugate the immunizing agent to a protein known to be immunogenic in the mammal being 
immunized. Examples of such immunogenic proteins include but are not limited to keyhole limpet 
hemocyanin, serum albumin, bovine thyroglobulin, and soybean trypsin inhibitor. Examples of 
adjuvants which may be employed include Freund's complete adjuvant and MPL-TDM adjuvant 
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). The immunization protocol may be 
selected by one skilled in the art without undue experimentation. 

The antibodies may, alternatively, be monoclonal antibodies. Monoclonal antibodies may be prepared 
using hybridoma methods, such as those described by Kohler and Milstein, Nature, 256:495 (1975). 
In a hybridoma method, a mouse, hamster, or other appropriate host animal, is typically immunized 
with an immunizing agent to elicit lymphocytes that produce or are capable of producing antibodies 
that will specifically bind to the immunizing agent. Alternatively, the lymphocytes may be immunized in 
vitro. The immunizing agent will typically include a polypeptide encoded by a nucleic acid of Tables 1- 
10, or fragment thereof or a fusion protein thereof. Generally, either peripheral blood lymphocytes 
("PBLs") are used if cells of human origin are desired, or spleen cells or lymph node cells are used if 
non-human mammalian sources are desired. The lymphocytes are then fused with an immortalized 
cell line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell [Goding, 
Monoclonal Antibodies: Principles and Practice, Academic Press, (1986) pp. 59-103]. Immortalized" 
cell lines are usually transformed mammalian cells, particularly myeloma cells of rodent, bovine and 
human origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells may be 
cultured in a suitable culture medium that preferably contains one or more substances that inhibit the 
growth or survival of the unfused, immortalized cells. For example, if the parental cells lack the 
enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for 
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the hybridomas typically will include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which 
substances prevent the growth of HGPRT-deficient cells. 

In one embodiment, the antibodies are bispecific antibodies. Bispecific antibodies are monoclonal, 
preferably human or humanized, antibodies that have binding specificities for at least two different 
antigens. In the present case, one of the binding specificities is for a protein encoded by a nucleic 
acid of Tables 1-10, or a fragment thereof, the other one is for any other antigen, and preferably for 
a cell-surface protein or receptor or receptor subunit, preferably one that is tumor specific. 

In a preferred embodiment, the antibodies to CA are capable of reducing or eliminating the biological 
function of CA, as is described below. That is, the addition of anti-CA antibodies (either polyclonal or 
preferably monoclonal) to CA (or cells containing CA) may reduce or eliminate the CA activity. 
Generally, at least a 25% decrease in activity is preferred, with at least about 50% being particularly 
preferred and about a 95-100% decrease being especially preferred. 

In a preferred embodiment the antibodies to the. CA proteins are humanized antibodies. Humanized 
forms of non-human (e.g., murine) antibodies are chimeric molecules of immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab'), or other antigen binding 
subsequences of. antibodies) which contain minimal sequence derived from non-human 
immunoglobulin. Humanized antibodies include human immunoglobulins (recipient antibody) in which 
residues form a complementary determining region (CDR) of the recipient are replaced by residues 
from a CDR of a non-human species (donor antibody) such as mouse, rat or rabbit having the desired 
specificity, affinity and capacity. In some instances, Fv framework residues of the human 
immunoglobulin are replaced by corresponding non-human residues. Humanized antibodies may also 
comprise residues which are found neither in the recipient antibody nor in the imported CDR or 
framework sequences. In general, the humanized antibody will comprise substantially all of at least 
one, and typically two, variable domains, in which all or substantially all of the CDR regions 
correspond to those of a non-human immunoglobulin and all or substantially ail of the framework 
residues (FR) regions are those of a human immunoglobulin consensus sequence. The humanized 
antibody optimally also will comprise at least a portion of an immunoglobulin constant region (Fc), 
typically that of a human immunoglobulin [Jones et al., Nature, 321 :522-525 (1986); Riechmann et al., 
Nature, 332:323-329 (1988); and Presta, Curr. Op. Struct. Biol., 2:593-596 (1992)]. 

Methods for humanizing non-human antibodies are well known in the art. Generally, a humanized 
antibody has one or more amino acid residues introduced into it from a source which is non-human. 
These non-human amino acid residues are often referred to as import residues, which are typically 
taken from an import variable domain. Humanization can be essentially performed following the 
method of Winter and co-workers [Jones et al., Nature, 321:522-525 (1986); Riechmann et al., Nature, 
332:323-327 (1988); Verhoeyen et al.. Science, 239:1534-1536 (1988)], by substituting rodent CDRs 
or CDR sequences for the corresponding sequences of a human antibody. Accordingly, such 
humanized antibodies are chimeric antibodies (U.S. Patent No. 4,816,567), wherein substantially less 
than an intact human variable domain has been substituted by the corresponding sequence from a 
non-human species. In practice, humanized antibodies are typically human antibodies in which some 
CDR residues and possibly some FR residues are substituted by residues from analogous sites in 
rodent antibodies. 
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Human antibodies can also be produced using various techniques known in the art, including phage 
display libraries [Hoogenboom and Winter, J. Mol. Biol., 227:381 (1991); Marks et al., J. Mol. Biol., 
222:581 (1 991 )]. The techniques of Cole et al. and Boerner et al. are also available for the preparation 
of human monoclonal antibodies [Cole et al., Monoclonal Antibodies and Cancer Therapy, Alan R. 
Liss, p. 77 (1985) and Boerner et al., J. Immunol., 147(1):86-95 (1991)]. Similarly, human antibodies 
can be made by introducing human immunoglobulin loci into transgenic animals, e.g., mice in which 
the endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans in all 
respects, including gene rearrangement, assembly, and antibody repertoire. This approach is 
described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425; 
5,661,016, and in the following scientific publications: Marks et al., Bio/Technology 10, 779-783 
(1992); Lonberg et al., Nature 368 856-859 (1994); Morrison, Nature 368, 812-13 (1994); Fishwild et 
al., Nature Biotechnology 14, 845-51 (1996); Neuberger, Nature Biotechnology 14, 826 (1996); 
Lonberg and Huszar, Intern. Rev. Immunol. 13 65-93 (1995). 

By immunotherapy is meant treatment of a carcinoma with an antibody raised against an CA protein. 
As used herein, immunotherapy can be passive or active. Passive immunotherapy as defined herein ' 
is the passive transfer of antibody to a recipient (patient). Active immunization is the. induction of 
antibody and/or T-cell responses in a recipient (patient). Induction of an immune response is the 
result of providing the recipient with an antigen to which antibodies are raised. As appreciated by one 
of ordinary skill in the art, the antigen may be provided by injecting a polypeptide against which 
antibodies are desired to be raised into a recipient, or contacting the recipient with a nucleic acid 
capable of expressing the antigen and under conditions for expression of the antigen. 

In a preferred embodiment, oncogenes which encode secreted growth factors may be inhibited by 
raising antibodies against CA proteins that are secreted proteins as described above. Without being 
bound by theory, antibodies used for treatment, bind and prevent the secreted protein from binding to 
its receptor, thereby inactivating the secreted CA protein. 

In another preferred embodiment, the CA protein to which antibodies are raised is a transmembrane 
protein. Without being bound by theory, antibodies used'for treatment, bind the extracellular domain 
of the CA protein and prevent it from binding to other proteins, such as circulating ligands or cell- 
associated molecules. The antibody may cause down-regulation of the transmembrane CA protein. 
As will be appreciated by one of ordinary skill in the art, the antibody may be a competitive, non- 
competitive or uncompetitive inhibitor of protein binding to the extracellular domain of the CA protein. 
The antibody is also an antagonist of the CA protein. Further, the antibody prevents activation of the 
transmembrane CA protein. In one aspect, when the antibody prevents the binding of other molecules 
to the CA protein, the antibody prevents growth of the cell. The antibody may also sensitize the cell to 
cytotoxic agents, including, but not limited to TNF-0C, TNF-(3, IL-1, INF-y and IL-2, or 
chemotherapeutic agents including 5FU, vinblastine, actinomycin D, cisplatin, methotrexate, and the 
like. In some instances the antibody belongs to a sub-type that activates serum complement when 
complexed with the transmembrane protein thereby mediating cytotoxicity. Thus, carcinomas may be 
treated by administering to a patient antibodies directed against the transmembrane CA protein. 

In another preferred embodiment, the antibody is conjugated to a therapeutic moiety. In one aspect 
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the therapeutic moiety is a small molecule that modulates the activity of the CA protein. In another 
aspect the therapeutic moiety modulates the activity of molecules associated with or in close proximity 
to the CA protein. The therapeutic moiety may inhibit enzymatic activity such as protease or protein 
kinase activity associated with carcinoma. 

In a preferred embodiment, the therapeutic moiety may also be a cytotoxic agent. In this method, 
targeting the cytotoxic agent to tumor tissue or cells, results in a reduction in the number of afflicted 
cells, thereby reducing symptoms associated with carcinomas, including lymphoma. Cytotoxic agents 
are numerous and varied and include, but are not limited to, cytotoxic drugs or toxins or active 
fragments of such toxins. Suitable toxins and their corresponding fragments include diphtheria A 
chain, exotoxin A chain, ricin A chain, abrin A chain, curcin, crotin, phenomycin, enomycin and the like. 
Cytotoxic agents also include radiochemicals made by conjugating radioisotopes to antibodies raised 
against CA proteins, or binding of a radionuclide to a chelating agent that has been covalently 
attached to the antibody. Targeting the therapeutic moiety to transmembrane CA proteins not only 
serves to increase the local concentration of therapeutic moiety in the carcinoma of interest, i.e., 
lymphoma, but also serves to reduce deleterious side effects that may be associated with the 
therapeutic moiety. 

In another preferred embodiment, the CA protein against which the antibodies are raised is an 
intracellular protein. In this case, the antibody may be conjugated to a protein which facilitates entry 
into the cell. In one case, the antibody enters the cell by endocytosis. In another embodiment, a 
nucleic acid encoding the antibody is administered to the individual or cell. Moreover, wherein the CA 
protein can be targeted within a cell, i.e., the nucleus, an antibody thereto contains a signal for that 
target localization, i.e., a nuclear localization signal. 

The CA antibodies of the invention specifically bind to CA proteins. By "specifically bind" herein is 
meant that the antibodies bind to the protein with a binding constant in the range of at least 10" 4 - 10" 6 
M"\ with a preferred range being 10" 7 - 10" 9 M" 1 . 

In a preferred embodiment, the CA protein is purified or isolated after expression. CA proteins may be 
isolated or purified in a variety of ways known to those skilled in the art depending on what other 
components are present in the sample. Standard purification methods include electrophoretic, 
molecular, immunological and chromatographic techniques, including ion exchange, hydrophobic, " 
affinity, and reverse-phase HPLC chromatography, and chromatofocusing. For example, the CA 
protein may be purified using a standard anti-CA antibody column. Ultrafiltration and diafiltration 
techniques, in conjunction with protein concentration, are also useful. For general guidance in suitable 
purification techniques, see Scopes, R., Protein Purification, Springer- Verlag, NY (1982). The degree 
of purification necessary will vary depending on the use of the CA protein. In some instances no 
purification will be necessary. 

Once expressed and purified if necessary, the CA proteins and nucleic acids are useful in a number of 
applications. 

In one aspect, the expression levels of genes are determined for different cellular states in the 
carcinoma phenotype; that is, the expression levels of genes in normal tissue and in carcinoma tissue 
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(and in some cases, for varying severities of iymphoma that relate to prognosis, as outlined below) are 
evaluated to provide expression profiles. An expression profile of a particular cell state or point of 
development is essentially a "fingerprint" of the state; while two states may have any particular gene 
similarly expressed, the evaluation of a number of genes simultaneously allows the generation of a 
gene expression profile that is unique to the state of the cell. By comparing expression profiles of cells 
in different states, information regarding which genes are important (including both up- and down- 
regulation of genes) in each of these states is obtained. Then, diagnosis may be done or confirmed: 
does tissue from a particular patient have the gene expression profile of normal or carcinoma tissue. 

"Differential expression," or grammatical equivalents as used herein, refers to both qualitative as well 
as quantitative differences in the genes temporal and/or cellular expression patterns within and among 
the cells. Thus, a differentially expressed gene can qualitatively have its expression altered, including 
an activation or inactivation, in, for example, normal versus carcinoma tissue. That is, genes may be 
turned on or turned off in a particular state, relative to another state. As is apparent to the skilled 
artisan, any comparison of two or more states can be made. Such a qualitatively regulated gene will 
exhibit an expression pattern within a state or cell type which is detectable by standard techniques in 
one such state or cell type, but is not detectable in both. Alternatively, the determination is quantitative 
in that expression is increased or decreased; that is, the expression of the gene is either upregulated, 
resulting in an increased amount of transcript, or downregulated, resulting in a decreased amount of 
transcript. The degree to which expression differs need only be large enough to quantify via standard 
characterization techniques as outlined below, such as by use of Affymetrix GeneChip® expression 
arrays, Lockhart, Nature Biotechnology, 14:1675-1680 (1996), hereby expressly incorporated by 
reference. Other techniques include, but are not limited to, quantitative reverse transcriptase PCR, 
Northern analysis and RNase protection. As outlined above, preferably the change in expression (i.e. 
upregulation or downregulation) is at least about 50%, more preferably at least about 1 00%, more 
preferably at least about 1 50%, more preferably, at least about 200%, with from 300 to at least 1 000% 
being especially preferred. 

As will be appreciated by those in the art, this may be done by evaluation at either the gene transcript, 
or the protein level; that is, the amount of gene expression may be monitored using nucleic acid 
probes to the DNA or RNA equivalent of the gene transcript, and the quantification of gene expression 
levels, or, alternatively, the final gene product itself (protein) can be monitored, for example through 
the use of antibodies to the CA protein and standard immunoassays (ELISAs, etc.) or other 
techniques, including mass spectroscopy assays, 2D gel electrophoresis assays, etc. Thus, the 
proteins corresponding to CA genes, i.e. those identified as being important in a particular carcinoma 
phenotype, i.e., lymphoma, can be evaluated in a diagnostic test specific for that carcinoma. 

In a preferred embodiment, gene expression monitoring is done and a number of genes, i.e. an 
expression profile, is monitored simultaneously, although multiple protein expression monitoring can 
be done as well. Similarly, these assays may be done on an individual basis as well. 

In this embodiment, the CA nucleic acid probes may be attached to biochips as outlined herein for the 
detection and quantification of CA sequences in a particular cell. The assays are done as is known in 
the art. As will be appreciated by those in the art, any number of different CA sequences may be used 
as probes, with single sequence assays being used in some cases, and a plurality of the sequences 
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described herein being used in other embodiments. In addition, while solid-phase assays are 
described, any number of solution based assays may be done as well. 

In a preferred embodiment, both solid and solution based assays may be used to detect CA 
sequences that are up-regulated or down-regulated in carcinomas as compared to normal tissue. In 
instances where the CA sequence has been altered but shows the same expression profile or an 
altered expression profile, the protein will be detected as outlined herein. 

In a preferred embodiment nucleic acids encoding the CA protein are detected. Although DNA or RNA 
encoding the CA protein may be detected, of particular interest are methods wherein the mRNA 
encoding a CA protein is detected. The presence of mRNA in a sample is an indication that the CA 
gene has been transcribed to form the mRNA, and suggests that the protein is expressed. Probes to 
detect the mRNA can be any nucleotide/deoxynucleotide probe that is complementary to and base 
pairs with the mRNA and includes but is not limited to oligonucleotides, cDNA or RNA. Probes also 
should contain a detectable label, as defined herein. In one method the mRNA is detected after 
immobilizing the nucleic acid to be examined on a solid support such as nylon membranes and 
hybridizing the probe with the sample. Following washing to remove the non-specifically bound probe, 
the label is detected. In another method detection of the mRNA is performed in situ. . In this method 
permeabilized cells or tissue samples are contacted with a detectably labeled nucleic acid probe for 
sufficient time to allow the probe to hybridize with the target mRNA. Following washing to remove the 
non-specifically bound probe, the label is detected. For example a digoxygenin labeled riboprobe 
(RNA probe) that is complementary to the mRNA encoding a CA protein is detected by binding the " 
digoxygenin with an anti-digoxygenin secondary antibody and developed with nitro blue tetrazolium 
and 5-bromo-4-chloro-3-indoyl phosphate. 

In a preferred embodiment, any of the three classes of proteins as described herein (secreted, 
transmembrane or intracellular proteins) are used in diagnostic assays. The CA proteins, antibodies, 
nucleic acids, modified proteins and cells containing CA sequences are used in diagnostic assays. 
This can be done on an individual gene or corresponding polypeptide level, or as sets of assays. 

As described and defined herein, CA proteins find use as markers of carcinomas, including 
lymphomas such as, but not limited to, Hodgkin's and non-Hodgkin lymphoma. Detection of these 
proteins in putative carcinoma tissue or patients allows for a determination or diagnosis of the type of 
carcinoma. Numerous methods known to those of ordinary skill in the art find use in detecting 
carcinomas. In one embodiment, antibodies are used to detect CA proteins. A preferred method 
separates proteins from a sample or patient by electrophoresis on a gel (typically a denaturing and 
reducing protein gel, but may be any other type of gel including isoelectric focusing gels and the like). 
Following separation of proteins, the CA protein is detected by immunoblotting with antibodies raised 
against the CA protein. Methods of immunoblotting are well known to those of ordinary skill in the art. 

In another preferred method, antibodies to the CA protein find use in in situ imaging techniques. In 
this method cells are contacted with from one to many antibodies to the CA protein(s). Following 
washing to remove non-specific antibody binding, the presence of the antibody or antibodies is 
detected. In one embodiment the antibody is detected by incubating with a secondary antibody that 
contains a detectable label. In another method the primary antibody to the CA protein(s) contains a 
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detectable label. In another preferred embodiment each one of multiple primary antibodies contains a 
distinct and detectable label. This method finds particular use in simultaneous screening for a plurality 
of CA proteins. As will be appreciated by one of ordinary skill in the art, numerous other histological 
imaging techniques are useful in the invention. 

In a preferred embodiment the label is detected in a fluorometer which has the ability to detect and 
distinguish emissions of different wavelengths. In addition, a fluorescence activated cell sorter (FACS) 
can be used in the method. 

In another preferred embodiment, antibodies find use in diagnosing carcinomas from blood samples. 
As previously described, certain CA proteins are secreted/circulating molecules. Blood samples, 
therefore, are useful as samples to be probed or tested for the presence of secreted CA proteins. 
Antibodies can be used to detect the CA proteins by any of the previously described immunoassay 
techniques including ELISA, immunoblotting (Western blotting), immunoprecipitation, BIACORE 
technology and the like, as will be appreciated by one of ordinary skill in the art. 

in a preferred embodiment, in situ hybridization of labeled CA nucleic acid probes to tissue arrays is 
done. For example, arrays of tissue samples, including CA tissue and/or normal tissue, are made, in 
situ hybridization as is known in the art can then be done. 

It is understood that when comparing the expression fingerprints between an individual and a 
standard, the skilled artisan can make a diagnosis as well as a prognosis. It is further understood that 
the genes which indicate the diagnosis may differ from those which indicate the prognosis. 

In a preferred embodiment, the CA proteins, antibodies, nucleic acids, modified proteins and cells 
containing CA sequences are used in prognosis assays. As above, gene expression profiles can be 
generated that correlate to carcinoma, especially lymphoma, severity, in terms of long term prognosis. 
Again, this may be done on either a protein or gene level, with the use of genes being preferred. As 
above, the CA probes are attached to biochips for the detection and quantification of CA sequences in 
a tissue or patient. The assays proceed as outlined for diagnosis. 

In a preferred embodiment, any of the CA sequences as described herein are used in drug screening 
assays. The CA proteins, antibodies, nucleic acids, modified proteins and cells containing CA 
sequences are used in drug screening assays or by evaluating the effect of drug candidates on a 
"gene expression profile" or expression profile of polypeptides. In one embodiment, the expression 
profiles are used, preferably in conjunction with high throughput screening techniques to allow 
monitoring for expression profile genes after treatment with a candidate agent, Zlokarnik, et al., 
Science 279, 84-8 (1998), Heid, et al., Genome Res., 6:986-994 (1996). 

In a preferred embodiment, the CA proteins, antibodies, nucleic acids, modified proteins and cells 
containing the native or modified CA proteins are used in screening assays. That is, the present 
invention provides novel methods for screening for compositions which modulate the carcinoma 
phenotype. As above, this can be done by screening for modulators of gene expression or for 
modulators of protein activity. Similarly, this may be done on an individual gene or protein level or by 
evaluating the effect of drug candidates on a "gene expression profile". In a preferred embodiment, 
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the expression profiles are used, preferably in conjunction with high throughput screening techniques 
to allow monitoring for expression profile genes after treatment with a candidate agent, see Zlokarnik, 
supra. 

Having identified the CA genes herein, a variety of assays to evaluate the effects of agents on gene 
expression may be executed. In a preferred embodiment, assays may be run on an individual gene or 
protein level. That is, having identified a particular gene as aberrantly regulated in carcinoma, 
candidate bioactive agents may be screened to modulate the genes response. "Modulation" thus 
includes both an increase and a decrease in gene expression or activity. The preferred amount of 
modulation will depend on the original change of the gene expression in normal versus tumor tissue, 
with changes of at least 10%, preferably 50%, more preferably 100-300%, and in some embodiments 
300-1000% or greater. Thus, if a gene exhibits a 4 fold increase in tumor compared to normal tissue, 
a decrease of about four fold is desired; a 1 0 fold decrease in tumor compared to normal tissue gives' 
a 10 fold increase in expression for a candidate agent is desired, etc. Alternatively, where the CA 
sequence has been altered but shows the same expression profile or an altered expression profile, the 
protein will be detected as outlined herein. 

As will be appreciated by those in the art, this may be done by evaluation at either the gene or the 
protein level; that is, the amount of gene expression may be monitored using nucleic acid probes and 
the quantification of gene expression ievels, or, alternatively, the level of the gene product itself can be 
monitored, for example through the use of antibodies to the CA protein and standard immunoassays. 
Alternatively, binding and bioactivity assays with the protein may be done as outlined below. 

In a preferred embodiment, gene expression monitoring is done and a number of genes, i.e. an 
expression profile, is monitored simultaneously, although multiple protein expression monitoring can 
be done as well. 

In this embodiment, the CA nucleic acid probes are attached to biochips as outlined herein for the 
detection and quantification of CA sequences in a particular cell. The assays are further described 
below. 

Generally, in a preferred embodiment, a candidate bioactive agent is added to the cells prior to 
analysis. Moreover, screens are provided to identify a candidate bioactive agent which modulates a 
particular type of carcinoma, modulates CA proteins, binds to a CA protein or interferes between the 
binding of a CA protein and an antibody. ^ 

The term "candidate bioactive agent" or "drug candidate" or grammatical equivalents as used herein 
describes any molecule, e.g., protein, oligopeptide, small organic or inorganic molecule, 
polysaccharide, polynucleotide, etc., to be tested for bioactive agents that are capable of directly or 
indirectly altering either the carcinoma phenotype, binding to and/or modulating the bioactivity of an 
CA protein, or the expression of a CA sequence, including both nucleic acid sequences and protein 
sequences. In a particularly preferred embodiment, the candidate agent suppresses a CA phenotype, 
for example to a normal tissue fingerprint. Similarly, the candidate agent preferably suppresses a 
severe CA phenotype. Generally a plurality of assay mixtures are run in parallel with different agent 
concentrations to obtain a differential response to the various concentrations. Typically, one of these 
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concentrations serves as a negative control, i.e., at zero concentration or below the level of detection. 

In one aspect, a candidate agent will neutralize the effect of an CA protein. By "neutralize" is meant 
that activity of a protein is either inhibited or counter acted against so as to have substantially no effect 
on a cell. 

Candidate agents encompass numerous chemical classes, though typically they are organic or 
inorganic molecules, preferably small organic compounds having a molecular weight of more than 1 00 
and less than about 2,500 daltons. Preferred small molecules are less than 2000, or less than 1500 or 
less than 1000 or less than 500 D. Candidate agents comprise functional groups necessary for 
structural interaction with proteins, particularly hydrogen bonding, and typically include at least an 
amine, carbonyl, hydroxyl or carboxyl group, preferably at least two of the functional chemical groups. 
The candidate agents often comprise cyclical carbon or heterocyclic structures and/or aromatic or 
polyaromatic structures substituted with one or more of the above functional groups. Candidate 
agents are also found among biomolecules including peptides, saccharides, fatty acids, steroids, 
purines, pyrimidines, derivatives, structural analogs or combinations thereof. Particularly preferred are 
peptides. 

Candidate agents are obtained from a wide variety of sources including libraries of synthetic or natural 
compounds. For example, numerous means are available for random and directed synthesis of a 
wide variety of organic compounds and biomolecules, including expression of randomized 
oligonucleotides. Alternatively, libraries of natural compounds in the form of bacterial, fungal, plant " 
and animal extracts are available or readily produced. Additionally, natural or synthetically produced 
libraries and compounds are readily modified through conventional chemical, physical and biochemical 
means. Known pharmacological agents may be subjected to directed or random chemical 
modifications, such as acylation, alkylation, esterification, amidificatibn to produce structural analogs. 

•In a preferred embodiment, the candidate bioactive agents are proteins. By "protein" herein is meant 
at least two covalently attached amino acids, which includes proteins, polypeptides, oligopeptides and 
peptides. The protein may be made up of naturally occurring amino acids and peptide bonds, or 
synthetic peptidomimetic structures. Thus "amino acid", or "peptide residue", as used herein means 
both naturally occurring and synthetic amino acids. For example, homo-phenylalanine, citrulline and 
noreleucine are considered amino acids for the purposes of the invention. "Amino acid" also includes 
imino acid residues such as proline and hydroxyproline. The side chains may be in either the (R) or 
the (S) configuration. In the preferred embodiment, the amino acids are in the (S) or L-configuration. 
If non-naturally occurring side chains are used, non-amino acid substituents may be used, for example 
to prevent or retard in vivo degradations. 

In a preferred embodiment, the candidate bioactive agents are naturally occurring proteins or 
fragments of naturally occurring proteins. Thus, for example, cellular extracts containing proteins, or 
random or directed digests of proteinaceous cellular extracts, may be used. In this way libraries of 
procaryotic and eucaryotic proteins may be made for screening in the methods of the invention. 
Particularly preferred in this embodiment are libraries of bacterial, fungal, viral, and mammalian 
proteins, with the latter being preferred, and human proteins being especially preferred. 
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In a preferred embodiment, the candidate bioactive agents are peptides of from about 5 to about 30 
amino acids, with from about 5 to about 20 amino acids being preferred, and from about 7 to about 15 
being particularly preferred. The peptides may be digests of naturally occurring proteins as is outlined 
above, random peptides, or "biased" random peptides. By "randomized" or grammatical equivalents 
herein is meant that each nucleic acid and peptide consists of essentially random nucleotides and 
amino acids, respectively. Since generally these random peptides (or nucleic acids, discussed below) 
are chemically synthesized, they may incorporate any nucleotide or amino acid at any position. The 
synthetic process can be designed to generate randomized proteins or nucleic acids, to allow the 
formation of all or most of the possible combinations over the length of the sequence, thus forming a 
library of randomized candidate bioactive proteinaceous agents. 

In one embodiment, the library is fully randomized, with no sequence preferences or constants at any 
position. In a preferred embodiment, the library is biased. That is, some positions within the 
sequence are either held constant, or are selected from a limited number of possibilities. For example, 
in a preferred embodiment, the nucleotides or amino acid residues are randomized within a defined 
class, for example, of hydrophobic amino acids, hydrophilic residues, sterically biased (either small or 
large) residues, towards the creation of nucleic acid binding domains, the creation of cysteines, for 
cross-linking, prolines for SH-3 domains, serines, threonines, tyrosines or histidines for 
phosphorylation sites, etc., or to purines, etc. 

In a preferred embodiment, the candidate bioactive agents are nucleic acids, as defined above. 

As described above generally for proteins, nucleic acid candidate bioactive agents may be naturally 
occurring nucleic acids, random nucleic acids, or "biased" random nucleic acids. For example, digests 
of procaryotic or eucaryotic genomes may be used as is outlined above for proteins. 

In a preferred embodiment, the candidate bioactive agents are organic chemical moieties, a wide 
variety of which are available in the literature. 

In assays for altering the expression profile of one or more CA genes, after the candidate agent has 
been added and the cells allowed to incubate for some period of time, the sample containing the target 
sequences to be analyzed is added to the biochip. If required, the target sequence is prepared using 
known techniques. For example, the sample may be treated to lyse the cells, using known lysis 
buffers, electroporation, etc., with purification and/or amplification such as PCR occurring as needed, 
as will be appreciated by those in the art. For example, an in vitro transcription with labels covalently 
attached to the nucleosides is done. Generally, the nucleic acids are labeled with a label as defined 
herein, with biotin-FITC or PE, cy3 and cy5 being particularly preferred. 

In a preferred embodiment, the target sequence is labeled with, for example, a fluorescent, 
chemiluminescent, chemical, or radioactive signal, to provide a means of detecting the target 
sequence's specific binding to a probe. The label also can be an enzyme, such as, alkaline 
phosphatase or horseradish peroxidase, which when provided with an appropriate substrate produces 
a product that can be detected. Alternatively, the label can be a labeled compound or small molecule, 
such as an enzyme inhibitor, that binds but is not catalyzed or altered by the enzyme. The label also 
can be a moiety or compound, such as, an epitope tag or biotin which specifically binds to streptavidin. 
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For the example of biotin, the streptavidin is labeled as described above, thereby, providing a 
detectable signal for the bound target sequence. As known in the art, unbound labeled streptavidin is 
removed prior to analysis. 

As will be appreciated by those in the art, these assays can be direct hybridization assays or can 
comprise "sandwich assays", which include the use of multiple probes, as is generally outlined in U.S. 
Patent Nos. 5,681,702, 5,597,909, 5,545,730, 5,594,117, 5,591,584, 5,571,670, 5,580,731, 5,571,670, 
5,591,584, 5,624,802, 5,635,352, 5,594,118, 5,359,100, 5,124,246 and 5,681,697, all of which are 
hereby incorporated by reference. In this embodiment, in general, the target nucleic acid is prepared 
as outlined above, and then added to the biochip comprising a plurality of nucleic acid probes, under 
conditions that allow the formation of a hybridization complex. 

A variety of hybridization conditions may be used in the present invention, including high, moderate 
and low stringency conditions as outlined above. The assays are generally run under stringency 
conditions which allows formation of the label probe hybridization complex only in the presence of 
target. Stringency can be controlled by altering a step parameter that is a thermodynamic variable, 
including, but not limited to, temperature, formamide concentration, salt concentration, chaotropic salt 
concentration pH, organic solvent concentration, etc. 

These parameters may also be used to control non-specific binding, as is generally outlined in U.S. 
Patent No. 5,681 ,697. Thus it may be desirable to perform certain steps at higher stringency 
conditions to reduce non-specific binding. 

The reactions outlined herein may be accomplished in a variety of ways, as will be appreciated by 
those in the art. Components of the reaction. may be added simultaneously, or sequentially, in any 
order, with preferred embodiments outlined below. In addition, the reaction may include a variety of 
other reagents may be included in the assays. These include reagents like salts, buffers, neutral 
proteins, e.g. albumin, detergents, etc which may be used to facilitate optimal hybridization and 
detection, and/or reduce non-specific or background interactions. Also reagents that otherwise 
improve the efficiency of the assay, such as protease inhibitors, nuclease inhibitors, anti-microbial 
agents, etc., may be used, depending on the sample preparation methods and purity of the target. In 
addition, either solid phase or solution based (i.e., kinetic PCR) assays may be used. ! 

Once the assay is run, the data is analyzed to determine the expression levels, and changes in 
expression levels as between states, of individual genes, forming a gene expression profile. 

In a preferred embodiment, as for the diagnosis and prognosis applications, having identified the 
differentially expressed gene{s) or mutated gene(s) important in any one state, screens can be run to 
alter the expression of the genes individually. That is, screening for modulation of regulation of 
expression of a single gene can be done. Thus, for example, particularly in the case of target genes 
whose presence or absence is unique between two states, screening is done for modulators of the 
target gene expression. 

In addition, screens can be done for novel genes that are induced in response to a candidate agent. 
After identifying a candidate agent based upon its ability to suppress a CA expression pattern leading 
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to a normal expression pattern, or modulate a single CA gene expression profile so as to mimic the 
expression of the gene from normal tissue, a screen as described above can be performed to identify 
genes that are specifically modulated in response to the agent. Comparing expression profiles 
between normal tissue and agent treated CA tissue reveals genes that are not expressed in normal 
tissue or CA tissue, but are expressed in agent treated tissue. These agent specific sequences can 
be identified and used by any of the methods described herein for CA genes or proteins. In particular 
these sequences and the proteins they encode find use in marking or identifying agent treated ceils. 
In addition, antibodies can be raised against the agent induced proteins and used to target novel 
therapeutics to the treated CA tissue sample. 

Thus, in one embodiment, a candidate agent is administered to a population of CA cells, that thus has 
an associated CA expression profile. By "administration" or "contacting" herein is meant that the 
candidate agent is added to the cells in such a manner as to allow the agent to act upon the cell, 
whether by uptake and intracellular action, or by action at the cell surface. In some embodiments, 
nucleic acid encoding a proteinaceous candidate agent (i.e. a peptide) may be put into a viral 
construct such as a retroviral construct and added to the cell, such that expression of the peptide 
agent is accomplished; see PCT US97/0'1019, hereby expressly incorporated by reference. 

Once the candidate agent has been administered to the cells, the cells can be washed if desired and 
are allowed to incubate under preferably physiological conditions for some period of time. The cells 
are then harvested and a new gene expression profile is generated, as outlined herein. 

Thus, for example, CA tissue may be screened for agents that reduce or suppress the CA phenotype. 
A change in at least one gene of the expression profile indicates that the agent has an effect on CA 
activity. By defining such a signature for the CA phenotype, screens for new drugs that alter the 
phenotype can be devised. With this approach, the drug target need not be known and need not be 
represented in the original expression screening platform, nor does the level of transcript for the target 
protein need to change. 

In a preferred embodiment, as outlined above, screens may be done on individual genes and gene 
products (proteins). That is, having identified a particular differentially expressed gene as important in 
a particular state, screening of modulators of either the expression of the gene or the gene product 
itself can be done. The gene products of differentially expressed genes are sometimes referred to 
herein as "CA proteins" or an "CAP". The CAP may be a fragment, or alternatively, be the full length 
protein to the fragment encoded by the nucleic acids of Tables 1-10. Preferably, the CAP is a 
fragment. In another embodiment, the sequences are sequence variants as further described herein. 

Preferably, the CAP is a fragment of approximately 14 to 24 amino acids long. More preferably the 
fragment is a soluble fragment. Preferably, the fragment includes a non-transmembrane region. In a 
preferred embodiment, the fragment has an N-terminal Cys to aid in solubility. In one embodiment, 
the c-terminus of the fragment is kept as a free acid and the n-terminus is a free amine to aid in 
coupling, i.e., to cysteine. 

In one embodiment the CA proteins are conjugated to an immunogenic agent as discussed herein. In 
one embodiment the CA protein is conjugated to BSA. 
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In a preferred embodiment, screening is done to alter the biological function of the expression product 
of the CA gene. Again, having identified the importance of a gene in a particular state, screening for 
agents that bind and/or modulate the biological activity of the gene product can be run as is more fully 
outlined below. 

In a preferred embodiment, screens are designed to first find candidate agents that can bind to CA 
proteins, and then these agents may be used in assays that evaluate the ability of the candidate agent 
to modulate the CAP activity and the carcinoma phenotype. Thus, as will be appreciated by those in 
the art, there are a number of different assays which may be run; binding assays and activity assays. 

In a preferred embodiment, binding assays are done. In general, purified or isolated gene product is 
used; that is, the gene products of one or more CA nucleic acids are made. In general, this is done as 
is known in the art. For example, antibodies are generated to the protein gene products, and standard 
immunoassays are run to determine the amount of protein present. Alternatively, cells comprising the 
CA proteins can be used in the assays. 

Thus, in a preferred embodiment, the methods comprise combining a CA protein and a candidate 
bioactive agent, and determining the binding of the candidate agent to the CA protein. Preferred 
embodiments utilize the human or mouse CA protein, although other mammalian proteins may also be 
used, for example for the development of animal models of human disease. In some embodiments, as 
outlined herein, variant or derivative CA proteins may be used. 

Generally, in a preferred embodiment of the methods herein, the CA protein or the candidate agent is 
non-diffusably bound to an insoluble support having isolated sample receiving areas (e.g. a microtiter 
plate, an array, etc.).. The insoluble supports may be made of any composition to which the 
compositions can be bound, is readily separated from soluble material, and is otherwise compatible 
with the overall method of screening. The surface of such supports may be solid or porous and of any 
convenient shape. Examples of suitable insoluble supports include microtiter plates, arrays, 
membranes and beads. These are typically made of glass, plastic (e.g., polystyrene), 
polysaccharides, nylon or nitrocellulose, Teflon™, etc. Microtiter plates and arrays are especially 
convenient because a large number of assays can be carried out simultaneously, using small amounts 
of reagents and samples. The particular manner of binding of the composition is not crucial so long as 
it is compatible with the reagents and overall methods of the invention, maintains the activity of the 
composition and is nondiffusable. Preferred methods of binding include the use of antibodies (which 
do not sterically block either the ligand binding site or activation sequence when the protein is bound 
to the support), direct binding to "sticky" or ionic supports, chemical crosslinkihg, the synthesis of the 
protein or agent on the surface, etc. Following binding of the protein or agent, excess unbound 
material is removed by washing. The sample receiving areas may then be blocked through incubation 
with bovine serum albumin (BSA), casein or other innocuous protein or other moiety. 

In a preferred embodiment, the CA protein is bound to the support, and a candidate bioactive agent is 
added to the assay. Alternatively, the candidate agent is bound to the support and the CA protein is 
added. Novel binding agents include specific antibodies, non-natural binding agents identified in 
screens of chemical libraries, peptide analogs, etc. Of particular interest are screening assays for 
agents that have a low toxicity for human cells. A wide variety of assays may be used for this 
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purpose, including labeled in vitro protein-protein binding assays, electrophoretic mobility shift assays, 
immunoassays for protein binding, functional assays (phosphorylation assays, etc.) and the like. 

The determination of the binding of the candidate bioactive agent to the CA protein may be done in a 
number of ways. In a preferred embodiment, the candidate bioactive agent is labeled, and binding 
determined directly. For example, this may be done by attaching all or a portion of the CA protein to a 
solid support, adding a labeled candidate agent (for example a fluorescent label), washing off excess 
reagent, and determining whether the label is present on the solid support. Various blocking and 
washing steps may be utilized as is known in the art. 

By "labeled" herein is meant that the compound is either directly or indirectly labeled with a label which 
provides a detectable signal, e.g. radioisotope, fluorescers, enzyme, antibodies, particles such as 
magnetic particles, chemiluminescers, or specific binding molecules, etc. Specific binding molecules ' 
include pairs, such as biotin and streptavidin, digoxin and antidigoxin etc. For the specific binding 
members, the complementary member would normally be labeled with a molecule which provides for 
detection, in accordance with known procedures, as outlined above. The label can directly or 
indirectly provide a detectable signal. 

In some embodiments, only one of the components is labeled. For example, the proteins (or 
proteinaceous candidate agents) may be labeled at tyrosine positions using 125 l, or with fluorophores. . 
Alternatively, more than one component may be labeled with different labels; using ,25 l for the proteins, 
for example, and a fluorophor for the candidate agents. 

In a preferred embodiment, the binding of the candidate bioactive agent is determined through the use 
of competitive binding assays. In this embodiment, the competitor is a binding moiety known to bind to 
the target molecule (i.e. CA protein), such as an antibody, peptide, binding partner, ligand, etc. Under 
certain circumstances, there may be competitive binding as between the bioactive agent and the 
binding moiety, with the binding moiety displacing the bioactive agent. 

In one embodiment, the candidate bioactive agent is labeled. Either the candidate bioactive agent, or 
the competitor, or both, is added first to the protein for a time sufficient to allow binding, if present. 
Incubations may be performed at any temperature which facilitates optimal activity, typically between 4 
and 40°C. Incubation periods are selected for optimum activity, but may also be optimized to facilitate 
rapid high through put screening. Typically between 0.1 and 1 hour will be sufficient. Excess reagent 
is generally removed or washed away. The second component is then added, and the presence or 
absence of the labeled component is followed, to indicate binding. 

In a preferred embodiment, the competitor is added first, followed by the candidate bioactive agent. 
Displacement of the competitor is an indication that the candidate bioactive agent is binding to the CA 
protein and thus is capable of binding to, and potentially modulating, the activity of the CA protein. In 
this embodiment, either component can be labeled. Thus, for example, if the competitor is labeled, the 
presence of label in the wash solution indicates displacement by the agent. Alternatively, if the 
candidate bioactive agent is labeled, the presence of the label on the support indicates displacement. 

In an alternative embodiment, the candidate bioactive agent is added first, with incubation and 
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washing, followed by the competitor. The absence of binding by the competitor may indicate that the 
bioactive agent is bound to the CA protein with a higher affinity. Thus, if the candidate bioactive agent 
is labeled, the presence of the label on the support, coupled with a lack of competitor binding, may 
indicate that the candidate agent is capable of binding to the CA protein. 

In a preferred embodiment, the methods comprise differential screening to identity bioactive agents 
that are capable of modulating the activity of the CA proteins. In this embodiment, the methods 
comprise combining a CA protein and a competitor in a first sample. A second sample comprises a 
candidate bioactive agent, a CA protein and a competitor. The binding of the competitor is determined 
for both samples, and a change, or difference in binding between the two samples indicates the 
presence of an agent capable of binding to the CA protein and potentially modulating its activity. That 
is, if the binding of the competitor is different in the second sample relative to the first sample, the 
agent is capable of binding to the CA protein. 

Alternatively, a preferred embodiment utilizes differential screening to identify drug candidates that 
bind to the native CA protein, but cannot bind to modified CA proteins. The structure of the CA protein 
may be modeled, and used in rational drug design to synthesize agents that interact with that site. 
Drug candidates that affect CA bioactivity are also identified by screening drugs for the ability to either 
enhance or reduce the activity of the protein. 

Positive controls and negative controls may be used in the assays. Preferably all control and test 
samples are performed in at least triplicate to obtain statistically significant results, incubation of all 
samples is for a time sufficient for the binding of the agent to the protein. Following incubation, all 
samples are washed free of non-specifically bound material and the amount of bound, generally 
labeled agent determined. For example, where a radiolabel is employed, the samples may be counted 
in a scintillation counter to determine the amount of bound compound. 

A variety of other reagents may be included in the screening assays. These include reagents like 
salts, neutral proteins, e.g. albumin, detergents, etc which may be used to facilitate optimal 
protein-protein binding and/or reduce non-specific or background interactions. Also reagents that 
otherwise improve. the efficiency of the assay, such as protease inhibitors, nuclease inhibitors, 
anti-microbial agents, etc., may be used. The mixture of components may be added in any order that 
provides for the requisite binding. 

Screening for agents that modulate the activity of CA proteins may also be done. In a preferred 
embodiment, methods for screening for a bioactive agent capable of modulating' the activity of CA 
proteins comprise the steps of adding a candidate bioactive agent to a sample of CA proteins, as 
above, and determining an alteration in the biological activity of CA proteins. "Modulating the activity 
of an CA protein" includes an increase in activity, a decrease in activity, or a change in the type or kind 
of activity present. Thus, in this embodiment, the candidate agent should both bind to CA proteins 
(although this may not be necessary), and alter its biological or biochemical activity as defined herein. 
The methods include both in vitro screening methods, as are generally outlined above, and in vivo 
screening of cells for alterations in the presence, distribution, activityor amount of CA proteins. 

Thus, in this embodiment, the methods comprise combining a CA sample and a candidate bioactive 
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agent, and evaluating the effect on CA activity. By "CA activity" or grammatical equivalents herein is 
meant one of the CA protein's biological activities, including, but not limited to, its role in 
tumorigenesis, including cell division, preferably in lymphatic tissue, cell proliferation, tumor growth 
and transformation of cells. In one embodiment, CA activity includes activation of or by a protein 
encoded by a nucleic acid of Tables 1-10. An inhibitor of CA activity is the inhibition of any one or 
more CA activities. 

In a preferred embodiment, the activity of the CA protein is increased; in another preferred 
embodiment, the activity of the CA protein is decreased. Thus, bioactive agents that are antagonists 
are preferred in some embodiments, and bioactive agents that are agonists may be preferred in other 
embodiments. 

In a preferred embodiment, the invention provides methods for screening for bioactive agents capable 
of modulating the activity of a CA protein. The methods comprise adding a candidate bioactive agent, 
as defined above, to a cell comprising CA proteins. Preferred cell types include almost any cell. The 
cells contain a recombinant nucleic acid that encodes a CA protein. In a preferred embodiment, a 
library of candidate agents are tested on a plurality of cells. 

In one aspect, the assays are evaluated in the presence or absence or previous or subsequent 
exposure of physiological signals, for example hormones, antibodies, peptides, antigens, cytokines, 
growth factors, action potentials, pharmacological agents including chemotherapeutics, radiation, 
carcinogenics, or other cells (i.e. cell-cell contacts). In another example, the determinations are 
determined at different stages of the cell cycle process. 

In this way, bioactive agents are identified. Compounds with pharmacological activity are able to 
enhance or interfere with the activity of the CA protein. 

In one embodiment, a method of inhibiting carcinoma cancer cell division, is provided. The method 
comprises administration of a carcinoma cancer inhibitor. 

In a preferred embodiment, a method of inhibiting lymphoma carcinoma cell division is provided 
comprising administration of a lymphoma carcinoma inhibitor. 

In another embodiment, a method of inhibiting tumor growth is provided. The method comprises 
administration of a carcinoma cancer inhibitor. In a particularly preferred embodiment, a method of 
inhibiting tumor growth in lymphatic tissue is provided comprising administration of a lymphoma 
inhibitor. 

In a further embodiment, methods of treating cells or individuals with cancer are provided. The 
method comprises administration of a carcinoma cancer inhibitor. Preferably, the carcinoma is a 
lymphoma carcinoma. 

In one embodiment, a carcinoma cancer inhibitor is an antibody as discussed above. In another 
embodiment, the carcinoma cancer inhibitor is an antisense molecule. Antisense molecules as used 
herein include antisense or sense oligonucleotides comprising a singe-stranded nucleic acid sequence 
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(either RNA or DNA) capable of binding to target mRNA (sense) or DNA (antisense) sequences for 
carcinoma cancer molecules. Antisense or sense oligonucleotides, according to the present invention, 
comprise a fragment generally at least about 14 nucleotides, preferably from about 14 to 30 
nucleotides. The ability to derive an antisense or a sense oligonucleotide, based upon a cDNA 
sequence encoding a given protein is described in, for example, Stein and Cohen, Cancer Res. 
48:2659, (1988) and van der Krol et al., BioTechniques 6:958, (1988). 

Antisense molecules may be introduced into a cell containing the target nucleotide sequence by 
formation of a conjugate with a ligand binding molecule, as described in WO 91/04753. Suitable 
ligand binding molecules include, but are not limited to, cell surface receptors, growth factors, other 
cytokines, or other ligands that bind to cell surface receptors. Preferably, conjugation of the ligand 
binding molecule does not substantially interfere with the ability of the ligand binding molecule to bind 
to its corresponding molecule or receptor, or block entry of the sense or antisense oligonucleotide or 
its conjugated version into the cell. Alternatively, a sense or an antisense oligonucleotide may be 
introduced into a cell containing the target nucleic acid sequence by formation of an oligonucleotide- 
lipid complex, as described in WO 90/10448. It is understood that the use of antisense molecules or 
knock out and knock in models may also be used in screening assays as discussed above, in addition 
to methods of treatment. 

The compounds having the desired pharmacological activity may be administered in a physiologically 
acceptable carrier to a host, as previously described. The agents may be administered in a variety of 
ways, orally, parenterally e.g., subcutaneously, intraperitoneally, intravascularly, etc. Depending upon 
the manner of introduction, the compounds may be formulated in a variety of ways. The concentration 
of therapeutically active compound in the formulation may vary from about. 0.1-100% wgt/vol. The 
t agents may be administered alone or in combination with other treatments, i.e., radiation. 

The pharmaceutical compositions can be prepared in various forms, such as granules, tablets, pills, 
suppositories, capsules, suspensions, salves, lotions and the like. Pharmaceutical grade organic or 
inorganic carriers and/or diluents suitable for oral and topical use can be used to make up 
compositions containing the therapeutically-active compounds. Diluents known to the art include 
aqueous media, vegetable and animal oils and fats. Stabilizing agents, wetting and emulsifying 
agents, salts for varying the osmotic pressure or buffers for securing an adequate pH value, and skin 
penetration enhancers can be used as auxiliary agents. 

Without being bound by theory, it appears that the various CA sequences are important in carcinomas. 
Accordingly, disorders based on mutant or variant CA genes may be determined. In one embodiment, 
the invention provides methods for identifying cells containing variant CA genes comprising 
determining ail or part of the sequence of at least one endogenous CA genes in a cell. As will be 
appreciated by those in the art, this may be done using any number of sequencing techniques. In a 
preferred embodiment, the invention provides methods of identifying the CA genotype of an individual 
comprising determining all or part of the sequence of at least one CA gene of the individual. This is 
generally done in at least one tissue of the individual, and may include the evaluation of a number of 
tissues or different samples of the same tissue. The method may include comparing the sequence of 
the sequenced CA gene to a known CA gene, I.e., a wild-type gene. As will be appreciated by those 
in the art, alterations in the sequence of some oncogenes can be an indication of either the presence 
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of the disease, or propensity to develop the disease, or prognosis evaluations. 

The sequence of all or part of the CA gene can then be compared to the sequence of a known CA 
gene to determine if any differences exist. This can be done using any number of known homology 
programs, such as Bestfit, etc. In a preferred embodiment, the presence of a difference in the 
sequence between the CA gene of the patient and the known CA gene is indicative of a disease state 
or a propensity for a disease state, as outlined herein. 

In a preferred embodiment, the CA genes are used as probes to determine the number of copies of 
the CA gene in the genome. For example, some cancers exhibit chromosomal deletions or insertions, 
resulting in an alteration in the copy number of a gene. 

In another preferred embodiment CA genes are used as probes to determine the chromosomal 
location of the CA genes. Information such as chromosomal location finds use in providing a 
diagnosis or prognosis in particular when chromosomal abnormalities such as translocations, and the 
like are identified in CA gene loci. 

Thus, in one embodiment, methods of modulating CA in cells or organisms are provided. In one 
embodiment, the methods comprise administering to a cell an anti-CA antibody that reduces or 
eliminates the biological activity of an endogenous CA protein. Alternatively, the methods comprise 
administering to a cell or organism a recombinant nucleic acid encoding a CA protein. As will be 
appreciated by those in the art, this may be accomplished in any number of ways. In a preferred 
embodiment, for example when the CA sequence is down-regulated in carcinoma, the activity of the 
CA gene is increased by increasing the amount of CA in the cell, for example by overexpressing the 
endogenous CA or by administering a gene encoding the CA sequence, using known gene-therapy 
techniques, for example. In a preferred embodiment, the gene therapy techniques include the 
incorporation of the exogenous gene using enhanced homologous recombination (EHR), for example 
as described in PCT/US93/03868, hereby incorporated by reference in its entirety. Alternatively, for 
example when the CA sequence is up-regulated in carcinoma, the activity of the endogenous CA gene 
is decreased, for example by the administration of a CA antisense nucleic acid. 

In one embodiment, the CA proteins of the present invention may be used to generate polyclonal and 
monoclonal antibodies to CA proteins, which are useful as described herein. Similarly, the CA 
proteins can be coupled, using standard technology, to affinity chromatography columns. These 
columns may then be used to purify CA antibodies. In a preferred embodiment, the antibodies are 
generated to epitopes unique to a CA protein; that is, the antibodies show little or no cross-reactivity to 
other proteins. These antibodies find use in a number of applications. For example, the CA 
antibodies may be coupled to standard affinity chromatography columns and used to purify CA 
proteins. The antibodies may also be used as blocking polypeptides, as outlined above, since they will 
specifically bind to the CA protein. 

In one embodiment, a therapeutically effective dose of a CA or modulator thereof is administered to a 
patient. By "therapeutically effective dose" herein is meant a dose that produces the effects for which 
it is administered. The exact dose will depend on the purpose of the treatment, and will be 
ascertainable by one skilled in the art using known techniques. As is known in the art, adjustments for 
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CA degradation, systemic versus localized delivery, and rate of new protease synthesis, as well as the 
age, body weight, general health, sex, diet, time of administration, drug interaction and the severity of 
the condition may be necessary, and will be ascertainable with routine experimentation by those 
skilled in the art. 

A "patient" for the purposes of the present invention includes both humans and other animals, 
particularly mammals, and organisms. Thus the methods are applicable to both human therapy and 
veterinary applications. In the preferred embodiment the patient is a mammal, and in the most 
preferred embodiment the patient is human. 

The administration of the CA proteins and modulators of the present invention can be dene in a variety 
of ways as discussed above, including, but not limited to, orally, subcutaneously, intravenously, 
intranasal^, transdermal^, intraperitoneally, intramuscularly, intrapulmonary, vaginally, rectally, or 
intraocularly. In some instances, for example, in the treatment of wounds and inflammation, the CA 
proteins and modulators may be directly applied as a solution or spray. 

The pharmaceutical compositions of the present invention comprise a CA protein in a form suitable for 
administration to a patient. In the preferred embodiment, the pharmaceutical compositions are in a 
water soluble form, such as being present as pharmaceutical^ acceptable salts, which is meant to 
include both acid, and base addition salts. "Pharmaceutically acceptable acid addition salt" refers to 
those salts that retain the biological effectiveness of the free bases and that are not biologically or 
otherwise undesirable, formed with inorganic acids such as hydrochloric acid, hydrobromic acid, 
sulfuric acid, nitric acid, phosphoric acid and the like, and organic acids such as acetic acid, propionic 
acid, glycolic acid, pyruvic acid, oxalic acid, maleic acid, malonic acid, succinic acid, fumaric acid, 
tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, 
ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid and the like. "Pharmaceutically acceptable 
base addition salts" include those derived from inorganic bases such as sodium, potassium, lithium, 
ammonium, calcium, magnesium, iron, zinc, copper, manganese, aluminum salts and the like. 
Particularly preferred are the ammonium, potassium, sodium, calcium, and magnesium salts. Salts 
derived from pharmaceutically acceptable organic non-toxic bases include salts of primary, secondary, 
and tertiary amines, substituted amines including naturally occurring substituted amines, cyclic amines 
and basic ion exchange resins, such as isopropylamine, trimethylamine, diethylamine, triethylamine, 
tripropylamine, and ethanolamine. 

The pharmaceutical compositions may also include one or more of the following: carrier proteins such 
as serum albumin; buffers; fillers such as microcrystalline cellulose, lactose, corn and other starches; 
binding agents; sweeteners and other flavoring agents; coloring agents; and polyethylene glycol. 
Additives are well known in the art, and are used in a variety of formulations. 

In a preferred embodiment, CA proteins and modulators are administered as therapeutic agents, and 
can be formulated as outlined above. Similarly, CA genes (including both the full-length sequence, 
partial sequences, or regulatory sequences of the CA coding regions) can be administered in gene 
therapy applications, as is known in the art. These CA genes can include antisense applications, 
either as gene therapy (i.e. for incorporation into the genome) or as antisense compositions, as will be 
appreciated by those in the art. 
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In a preferred embodiment, CA genes are administered as DNA vaccines, either single genes or 
combinations of CA genes. Naked DNA vaccines are generally known in the art. Brower, Nature 
Biotechnology, 16:1304-1305 (1998). 

In one embodiment, CA genes of the present invention are used as DNA vaccines. Methods for the 
use of genes as DNA vaccines are well known to one of ordinary skill in the art, and include placing a 
CA gene or portion of a CA gene under the control of a promoter for expression in a patient with 
carcinoma. The CA gene used for DNA vaccines can encode full-length CA proteins, but more 
preferably encodes portions of the CA proteins including peptides derived from the CA protein. In a 
preferred embodiment a patient is immunized with a DNA vaccine comprising a plurality of nucleotide 
sequences derived from a CA gene. Similarly, it is possible to immunize a patient with a plurality of 
CA genes or portions thereof as defined herein. Without being bound by theory, expression of the 
polypeptide encoded by the DNA vaccine, cytotoxic T-cells, helper T-cells and antibodies are induced 
which recognize and destroy or eliminate cells expressing CA proteins. 

In a preferred embodiment, the DNA vaccines include a gene encoding an adjuvant molecule with the 
DNA vaccine. Such adjuvant molecules include cytokines that increase the immunogenic response to 
the CA polypeptide encoded by the DNA vaccine. Additional or alternative adjuvants are known to 
those of ordinary skill in the art and find use in the invention. 

In another preferred embodiment CA genes find use in generating animal modeis of carcinomas, 
particularly lymphoma carcinomas. As is appreciated by one of ordinary skill in the art, when the CA 
gene identified is repressed or diminished in CA tissue, gene therapy technology wherein antisense 
RNA directed to the CA gene will also diminish or repress expression of the gene. An animal 
generated as such serves as an animal model of CA that finds use in screening bioactive drug 
candidates. Similarly, gene knockout technology, for example as a result of homologous 
recombination with an appropriate gene targeting vector, will result in the absence of the CA protein. 
When desired, tissue-specific expression or knockout of the CA protein may be necessary. 

It is also possible that the CA protein is overexpressed in carcinoma. As such, transgenic animals can 
be generated that overexpress the CA protein. Depending on the desired expression level, promoters 
of various strengths can be employed to express the transgene. Also, the number of copies of the 
integrated transgene can be determined and compared for a determination of the expression level of 
the transgene. Animals generated by such methods find use as animal models of CA and are 
additionally useful in screening for bioactive molecules to treat carcinoma. 

The CA nucleic acid sequences of the invention are depicted in Tables 1-10. The sequences in each 
Table include genomic sequence, mRNA and coding sequences for both mouse and human. N/A 
indicates a gene that has been identified, but for which there has not been a name ascribed. The 
different sequences are assigned the following SEQ ID Nos: 
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Table 1 (mouse gene: Rorc; human gene RORC) 
Mouse genomic sequence (SEQ ID NO: 1) 
Mouse mRNA sequence (SEQ ID NO: 2) 
Mouse coding sequence (SEQ ID NO: 3) 
Human genomic sequence (SEQ ID NO: 4) 
Human mRNA sequence (SEQ ID NO: 5) 
Human coding sequence (SEQ ID NO: 6) 
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Table 2 (mouse gene mCG15938; human gene BAT1) 
Mouse genomic sequence (SEQ ID NO: 7) 
Mouse mRNA sequence (SEQ ID NO: 8) 
Mouse coding sequence (SEQ ID NO: 9) 
Human genomic sequence (SEQ ID NO: 10) 
Human mRNA sequence (SEQ ID NO: 11) 
Human coding sequence (SEQ ID NO: 12) 
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Table 3 (mouse gene: Iqgapl; human gene IQGAP1) 
Mouse genomic sequence (SEQ ID NO: 13) 
Mouse mRNA sequence (SEQ ID NO: 14) 
Mouse coding sequence (SEQ ID NO: 15) 
Human genomic sequence (SEQ ID NO: 16) 
Human mRNA sequence (SEQ ID NO: 17) 
Human coding sequence (SEQ ID NO: 18) , 
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Table 4 (mouse gene Zpf29; human gene: hCG27579) 
Mouse genomic sequence (SEQ ID NO: 19) 
Mouse mRNA sequence (SEQ ID NO: 20) 
Mouse coding sequence {SEQ ID NO: 21) 
Human genomic sequence (SEQ ID NO: 22) 
Human mRNA sequence (SEQ ID NO: 23) 
Human coding sequence (SEQ ID NO: 24) 
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Table 5 (mouse gene: Kcnj9; human gene; KCNJ9) 
Mouse genomic sequence (SEQ ID NO: 25) 
Mouse mRNA sequence (SEQ ID NO: 26) 
Mouse coding sequence (SEQ ID NO: 27) 
Human genomic sequence (SEQ ID NO: 28) 
Human mRNA sequence (SEQ ID NO:29) 
Human coding sequence (SEQ ID NO: 30) 
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Table 6 (mouse gene: Ppp3cc; human gene: PPP3CC) 
Mouse genomic sequence (SEQ ID NO: 31) 
Mouse mRNA sequence (SEQ ID NO: 32) 
Mouse coding sequence (SEQ ID NO: 33) 
Human genomic sequence (SEQ ID NO: 34) 
Human mRNA sequence (SEQ ID NO: 35) 
Human coding sequence (SEQ ID NO: 36) 
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Table 7 (mouse gene: mCG91 1 0; human gene: hCG27579) 

Mouse genomic sequence (SEQ ID NO: 37) 

Mouse mRNA sequence (SEQ ID NO: 38) 

Mouse coding sequence (SEQ ID NO: 39) 

Human genomic sequence (SEQ ID NO: 40) 

Human mRNA sequence (SEQ ID NO: 41) 

Human coding sequence (SEQ ID NO: 42) 
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Table 8 (mouse gene: mCG2257; human gene: PRDM11) 

Mouse genomic sequence (SEQ ID NO: 43) 

Mouse mRNA sequence (SEQ ID NO: 44) 

Mouse coding sequence (SEQ ID NO: 45) 

Human genomic sequence (SEQ ID NO: 46) 

Human mRNA sequence (SEQ ID NO: 47) 

Human coding sequence (SEQ ID NO: 48) 
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Table 9 (mouse gene: mCG17918; human gene: hCG23764) 

Mouse genomic sequence (SEQ ID NO: 49) 

Mouse mRNA sequence (SEQ ID NO: 50) 

Mouse coding sequence (SEQ ID NO: 51) 

Human genomic sequence (SEQ ID NO: 52) 

Human mRNA sequence (SEQ ID NO: 53) 

Human coding sequence (SEQ ID NO: 54) 

Table 10 (mouse gene: Lfng; human gene: LFNG) 
Mouse genomic sequence (SEQ ID NO: 55) 
Mouse mRNA sequence (SEQ ID NO: 56) 
Mouse coding sequence (SEQ ID NO: 57) 
Human genomic sequence (SEQ ID NO: 58) 
Human mRNA sequence (SEQ ID NO: 59) 
Human coding sequence (SEQ ID NO: 60) 
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TABLE 1 



MOUSE NOMENCLATURE 
ICSGNM Rorc 
Celera mCGSOll 

HUMAN NOMENCLATURE 
HGNC RORC 
Celera hCGlS91S 

MOUSE SEQUENCE - GENOMIC 

TCTAACACTGAAGTGGGTGGAACR.TCCTTAGCAATAGGAAGTCTAAATACTTAGCCATACAAGGCCTCCTTCTGAAAATCATTTTAAGATTATT 
TCTAAGACGTATTTTATGTGAATGTTTTGCCTGTGTGTATGTATGTATGTATGTGCACCACGTGCATGCCTGGTGCCTGCAGAGGTCAGAAGAG 
GGTGTTGGATCCCTTGGAACTGGAGTTGTGGATGAGTGTGAATTACCATAGGGGTGCTGGGAGCCACAGCTTCTGCTGGACCAACAAGTGCTCT 
TAACCATTGAGCCATCTCCAGACTCTGAAAAAACCTTCTGTCTGGTCTCGTAATCCATTTCTCCAGTTTCCAGACTTCACCTGTTCTTTTACCT 
GCTTATATATGCCAGCCTCGTGCCCCATGAGTGTGGGGACAAGGCCACAGAGGCAGACAGCTAAGTGTTTGCTCTCCGCAGCAGCATCGATTCG 
CATCCTCTTCTGTTCTCTCAGCGCACCTCAGGCCAGAGCCTCCAGCCGGGAGGCTGAACTTGGACCTTCTCCGCCTCGGTGTTCCTTTACCCCC 
ACCCACTGCATGTGGCTCTTGGAGAAAGCCGGTTATAGGGTACGGACCGCAGAGGCCCGGGCGCTGCAGGCGCACCCCAGCCTGGTCCCCAAGC 
GCCAGGCCCGGGGCTCGCCCTCGCGCTGCAACCCTAATGTCCTCACCCCCGACCGCATCCCACAGTTCTTCATACCGCCTCGGCTCCGGGACCC 
AAGAGGCGCCGAGGGCAGGGTGGACCGCAACCCGGGCGGCCGGAACCTCCCGGTGGCCTGCTCGCTGCCGCACCTGGCGGGCCGCGAGGGCTGG 
GCCTTCCTGCCCGAGAGCCCGCACACGCGTCGCCGCGAGTCCTTGTTCCACGGGCCGCGCGGCCTGGCTGCAGGCCTGGCCCCGGCGCAGTCAC 
GGCTGCACGTCTCGGCCCCCGACCTCCGCCTCTGCCGGGCCCCAGACAGCGACACGGCCTCGTCGCCGGACTCCTCGCCCTGCGGCTCCCCGCA 
CACGCCCAGGCCGCAGTCCCTGTCCCCCGACGAGGCCAGCTCGGCGGACACTAGTCCGTACGCGCCGCGCCGTGCGCCACCGCTCTTCCACCTG 
GACTTCCTCTGCTGCCAACTGCGGCCGACCAAGGACAGCGTGCTGCGCCTGGGGCCCCGCGGCGGGCAGCTGCGCCTGTCCACCGAGTACCAGG 
CGGGGCCCGGGCGGCTGAGGCTGCGCCTGGTGAGCGCCGAGGGGCTGCCTCGGCCGCGGACCCGCCCCCGGGAGCGGTGGCGGCGGCTGCTGCG 
TGATTCTGCGGCTGCAGCCGCGCTGTTAGGCCTGGAGCTCAGCTGGAGCCGGGTGGTCCAGGGCAGCTGCAACCCTATCTTCAACGAAGACTTC 
TTCTTCGAGGGGCTGCGCCCGCCGGATCTGGCCGTCCGCAGTCTGAGGGCCAAAGTGCTGGACAGGGGCGCGGGGCTGCGCAGGGACGTGCTGC 
TGGGGGAATGTGAGACGCCCCTCATCGCCCTGCTGCCCGCACTGGCTGGAGGTCTAGGCCCTGGGTCCTCCCTGGCACCTACTCATCTCAGCCT 
GTAGACTGATAGACACCACAGCTTTCTTGGGAGGTTTCCACTGGGTCTGCAGACTTCATCCTTGCCACCTGCCCGGCATGTATTTATTTTTGTT 
AATAAAACATCAGTTTGTCTCTAGCTGCATGCTTTCCAGTGGGCACCAAAAACTCTAGGCTTTGCAGCAAGTCTTTTCCACCCAGCCCTTCCTT 
AAGCAGTGCTTGAGACCCGGAATCCCTGGAAGTGCTTGTTAAACATGGAGAGCCTAGAGTCCATCCCCAAGCGAGTCTGCTTCAAGAGTCCTAG 
ATTGAGTTGGCTCTAGGTGCCTGTCTTAGCTTTATTTCCGTTGTT.GTGATAAACTATCTCCCCATCACACACACACACACACACACACACACAC 
ACACACACACAC2ACACAAAAGCAGCTTTTATGGAGAAAGGGTTCATTTGGCTTACAATTCTAGATGATAGTACACCATTGTGGAGAAGTTATTG 
CCAGGACTTGAAGCAGCTAGTCACTTCCACAGTGAGGAGCAGGGAGAGAGACAATACAAGCTGGAGAGCTGGTTCAGTGGTTAAATGCAAAGGA 
CTCRAGTTCAGTTCCCAGCACCCACATCAGGCAGCTCATAACTGCCTATCAAACTACAGTTACAGGGGATCTAATGCCCTCTTGTGGCTTATAA 
AGGTCAGGTGGGTGGGTACGTGCATATGAGCGTGCGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTAATGCCCAGGGGGAGTGGCACAT 
GCCTTTAATCTCAGCACTCTAGATGCAGAGGCAAGCAGAGGCAGGTGGATCTCTGTGAGTTCAAGGACAGTCTGGTCTAAAGAGTGAGTTAGGA 
TAACCAAGGCAACAGAAAGAAACTTTATCTGGGGCTGGAGAGATGGTTCAGAGGTTAAGAGCACTGGCTGCTGCTCTTCCTGAGTTCAATTCCC 
AGCAACCACATGGTGGCTCATAACCATCTATAATGAGATCTGATCCCCTTCTGGCATGCAGGCACACATGTAAGCAGAATGCTGTATACACAAT 
AAGTAAATGTGTTTTTTAAAAAGAAGAGAAAAAAAAACGTTGTCTGGAAAA^ 

CTTAGCACCTGGAGGGCAGGGGCAGGTAGTTCTCTGAAAATTG^SAAGCTAGTTTGATCTACAAAGCAAGTTCCCGGCCAGCAAGGCCTGTGTAG 
TGAAATTCTATCTOiAAAAACAAAACAAAAVlTTAAAGATCAGAGAGAGA^^ 

TCAGTTTCTCCACAGTCCAGGACCCAAAGCCAGGGGAATGGAACCACCTACAGTGGGTCAGTCTTCCACATCAAGTAATTGCAATCAAGAGAAT 
CCCCCACTGACATACCCACAGGCCAACATGATCTAGACTTTTCTCTTCCCAAGAGATTCTAGACTGTGTCAAGTTGACAATTAAAACTAACCAT 
CACAGGTCCCTCGAGTCTAACAAAACCCTGCGCTTTCAGAGAGCCCTTGAGTCCTGGTGTCACCCCAGCAAGAGCAGAAAGCCACCCTCTCCTA 
AAGGTCCCTGTGTCTGAAGAGAAGAAACTGGCCTTTCCTACCCCTTAGATCAATATTTGTCCTAAAGACAAATGAAATTTTTGAACCTTAAGAG 
TGAGCCAGGCGAGCACAGACTAAACACACAGTGCCCTTTAACCCTTCCTGCCTCCCTCTGGCTAGTCCATACACCTGTGCACCTGTGCAGGAGC 
AGGAAGAATGGCTGGAGTCAAGAACCAAAGAGTAAACCAGGTATGCTAGCAAACACATTTAATCCCAGCACTCAGCGGCAGAGACAAGAAGATT 
TCTGAGTTCAAGTCTACAGAGCAAGTTCC^GACATACAGACACCCTACAGGGGCTGGGGGGCCAGGGGAGAAGCACAGAATAGTGCTTGGGTA 
CCCATAAGTACTTGGGATTATAGGGACTGGGATCTGGGACAGAGGATACTATCAAGGGAGTGAGTGCTGTTATCAGGGATGCCAGAAAAGGCTA 
CTCCAGCCAGAAGATGAGGGTGAAAGACAGTGGAATAAAAGTGGGTCATCTTGTGTTTACCTCCTACCTGAAAGCCCTTGACGTCAGCAGTGAC 
CTTCTCTCTGCCTCTTCCTTCCTGGGAACTTGTTCCTCCTGCCAGACTTCGAAGAGGGATAGAGAAAGGCAGGTACACAGCAGGCCCTAGACCA 
CTTCCTCCTTCCTCTTAGCCTTTCTCACTTCCCATGGTGCCAATTGTCCCCGTATAGGACCTGCTTCTTCTTAACAAAAATCTCAGCAGGGGCA 
GCTACACATACACACACACACACACACACACACACACACACACAC^CACACAAGTCACCCTTCTCAAGCTCCTTCTACCTCCACTAGGTTCCCA 
CCACCAATCCCCAGGCCAAAGAAACCTTGCTCCAGTTGTCCACC^GATGGCAGCATTGACCAAACAATCCTCCGTGCTGACAGCAACCTGATCA 
ATGGGTAGGATGGACAGCTTCAAACATTAGTTCCTCCTGGCAACTGCCTCTAAGGTGAGTGTACAGTTGTTATTCAACATGACCTTCGCCCTTA 
GACAGATAATAAAGAAGAAAACTAGGTGA^TGACTCAAGGTACTTGTCACGAAGTCTGACAGTCTTGAGTTTAATCCTAGAGATCCACTTGGT 
GGAAGGAGACCAATACACACATATAATGTAACTTCTAAAATCTGTATTAAAAGCCTGAAGGGTTTCTTTTTCCCGGGATAATAGCTCTTCAGTC 
ACTTCACAACCTGGCACTTCGCACTTAAACCTGTGAACTCTGAGAAGTCCGCCCACTCCCCAAGCTCTATCTGTGCTGTGCTGTGCTGTGCTCT 
GTGTGTACATCGGCCCTCAAGTTCTTTCATAACAATCCCTAGTGAGCAATGCAACTTGGAAGTATCTGGAAGGATGTCTATAGGTCAGTTTGCC 
CGCCTTCATCAGTTCCTCCAGCAATGGTGGGTGCTATAGGATGCCAGGCACTGGGGCCAGCAGGCTTGAAAACAAACGCAGGAATCAAGTGAGT 
CAGAAAATGAACAAATATCAGTAAAGAACTAGCTGGCGATGGGCCGTAGAGAAAAGTAAAGTAAGAAAGGGGAGGGAGGCAAAATTACAGGAAT 
GGAAAAGAGAGGGAGGGCCTGAAATACTTTTTTAGCTGCCATGTGTACTTTGTACCAGGCCTTGCACTTTACCCGCTGTCTTATCTCACCACCA 
CTGGGTAAAGTAGGCATTACCAGTTCACAAAGGCAGAAAGAGATCCGAGAGGTTAAATAAACTTGCCTGAGGATTGGCTTTGGCTGTGAGGAAG 
GCTTCTAACAGCGACTCTATACCAACATCCTCTGCCACAACCCAGCCCAGGAATTTGGGGAGTCTATGAGATAGAAAACACCTCCCCCCCAAAA 
AAATGTTCTGTCACATTCCCAGCCCCCGGGGCTCAGACAGGTACACCGAGTCCCCCAGTCTCAGATACATACCATGGGAGCAAATGAAGCCTAA 
GAACCCATCCTGTGTGCA^GGAGCTGAGGCCTCTAAGTACCGCCATTAGCACAGTACTGCCACCAACGCAGGTCAGCACCATGGTTCTCCCCCT 
TTTTAGCTGTGACAGGATTCAGGGCGCATGGGTGACACCCAGCAAACCACACTGTTAAAGTCTTCCTTGTCCCCCAAACCAGACCTCCCAATTT 
TGTTCCTCGTAATTGTTTTTGAGGCATACTCTAATGTAGCCCAGGCTAGCCTCAAACTCCCTACCCAGCTGAGGATGGCAGTGAACTCCTCCTG 
CTCTTCCAGCCTCTACCTTCCAAGGCTAGACATACAGTAAAGCCCTGCCACCGTGTCACGTTATGAGGTGCTGTAGGTTGAATCTCGGGCTCCA 
TCTCCAGCCCTCCACTCCTGATTTTTCAATCCTCCCACCTCCAGTCCCACCTCAGTGTTAATTGGGAAATGAGAGCTATAAGCAGTTCCAGGGT 
AGGGCTAAAGTCCATCTTTCCCGCTACTCCTCCATACTGGGGCTCTACATAGGTACCAACGGGGATGCAGAAACCACGGATGTGCCAAAGAGCT 
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aa^n^ TTTTTTTTMTGGC ^ GAT ^ 

mnCCTTOCCIGCIGCCTraiCCTCCCTGGMraCAGGAC^ 

^T^ GMGAGTTGGTGACTGCTCCCCATTTCCAAGCCGCCGCCGCCATC 

GGG " GA I AAGAGGACTGGGmCGTGGGGTAGAGTGATT CTCTGATCCCTATCAG 

^^^^^ ^^^^^^^^^"^^ < "'^ , ■^■ < ^'■^■'^ , CXGGGT C CTTTCAG C AAA-A.T CTTG C T AGTG X A.TG CAATGGTOX CLA.G CA.TTTGG AAGCXGATTAT 

GGGATGGATCCCTGCATATGGCAATCACTAGATGGTCGATCCTTTCGTC^ 

r A r AAG ™ G f GATCACAGTCAGCTATTGGATGGGTCACAGGGCCCC ^ 
AGCC ™ GTGGAATAACAATAT ^ 

TGGG^™°™ GGACTTGCAAA 
^: GGGGGGTGGGTATGGGGG ^^^ 

^GAGGAGGAAATAGCCCCTGCTCTGCTTTAGAAAGCACTGTTCCTACAGA^^ 

T GGG GGTGGGGGTCAGGCAAGAACACCCAGGGGGCATAATCACCACAACCTACTCTGAGCTT T ACCAGCC^ 
ATGACAGCTGTACACTCACCCTATGGCCACTGTGGGAGGAAC^^ 

GC I GGAAGCACAGAGAACTCTCTGGTGGCAGTA TCAGTCTGAATAGGGAACCCCCACCCTAA^ 
AAAGC ^ G f AGGATGATGCCTGTAATCCCAGCCCTGAGAAGG CTGAAGGAACTGGATAGCCATG^ 
TGAGATCATCTTAGCAACACGTAGGAATGAAGGTCTCGAATGCTGAAATGAAAGAGTAGCTTAGAAGAAAGCCACTC^ 
CGG ^ C ^ GAGCCCTCACAGTCATTCTGACAGTG ^GGCAGTGTCTGCCACTGCC^ 

ACC ™ CG ^ AGCTTGAGGGAG ^ 

I^ C ^ GCATAGTGAACCAAACACACAAATGGTGCACAAATAAACATGCAGGCA ^ 

AAGAAGAACAATAACTAAGGGAGATGAAAGCGAGCTGGTAAGGCACAGAAAACTGAGCAGTGATGGGCAGATAGGAGCAcS 

GGATAGCTCTGGGATAGAGGCAGGCCATTAAGGTCCCCATCCTTTGAGTGCCCTAACCTTTCCAGAAGCCTCTTTCT 

GGGG ™ GGA I CACTTTGCCTCTTTTCAAAG ^CTCCAGATTGGCATTGTGTTTTGAGAAGAACAGT^^^ 

5™r™Sf GACCTAGTCAGTGGAGTACTGCCACAAA ^ 

AGGGAGCATGTGG ^ GCTGGGAATTGAACTCAGGACGTG TGGAAGAGCAGTCAGTGCTCTT^ 
AGGTTTAATCCCCCAGAACCCACATCACAAAATGGGTAC^^ 

c ! agaaatcacttgccaatctggctaaggaaga ^gcgagttctgcgttccatgggagaccctgtctcaaaS 

AAGGTAAAAGGTAATTGAGGCAGACATCAAATTTTAATCTCTATCCTCCACAGACATGCACACTCAaraTGS 
CACACACATATATGTATACATATAAAGGACTTAGGACTAGTCAAAGCCTCAAAGGCCCTC^GTCA^^^ 
CCCTGGGGCTAAGAACGGCTATTCCTCCTAATCTTTGTCTCTGACTCTTAGGAGACTCAGCTCCCTAGAGCA^ 
^ GAAGC ? GmCGGAGGGC ^ 

AGG ^ GAGGGAGTGGGCGAGTCACGAGGCCCTGGGG ^GCCGGCTCCTGCCCTG 

CCTCCTGCTCCCAGCCTGGCCCCTAGCCAGCGGTTGTTGGGTAAGCAGGAAAGCCAGG CACAGCTAATCAAACTCT GKCAAAGGACATOcIgA 

GGAGGG f ARGGGAGAACCGGGAGGAGGGGGGAGGA ^CCCTCCTCTCAACTTGTTGGCCCAGTGCAG^ 
A r^^^r CTCAATTTGCTCTTCCTCCTCCACACOTCCCCCCACCACACCAGAAGTA TGGGAAG^ 
^^^°f GGAGTTAGAGAGAGGCAAAGCAAGACATGTGCTGGGGGAACCCAA 
A nI GCA n ACACACACACACACACACACACACACACAGGCTGTCTTTTCTCT ^ 

TAAAAAAGTTACAGAGACCAGGTTCAAATCTCAACTCAATCACGAATTGCCCTTGTGAATTCCTGGCAAGTCTTTTCTATTC 

ggttcatgattatgaataatcactcgtgcctgtagggggttatcatgtgggattccaaaaaacaaacaS 

G ! GGCAAAAA SI CA E CATACAGTAGGTAATTAAAA ^ 



CTCCCTGAGTCCCCTCCTGTGCCAGGACACTCTGCCAGCCACTCCTTKCCCTGCC^ 
CCTCCCTTGGGCCCTGCTCCCTGCCCTCCTGGGCAGCCAGGGCAGCAAGGACGGCACCAAGGGAGCTACCCCATGG^ 

actgggS™^ 



A ^ G S GAAAGAAAGAACTGGGGAGAAGAGAGGTGAGCAGAGGGGAGATGGACT ^^ 

ggggcaggagggaggagctgtgttagggaggcttgatcgagaggacgggaatggggctggctcccaggtgtgagcaggcccctccctgc^ 

ACAGAATCCTGGGCAGCAGCGGCTGGAAGGGTGACTCTCCGCCTTCCTATTCATTCACAAGTGGCTGCCGTTCT 
GGG ^ GGGAGAGAAGATG ^ 

ATCTTTGCTGTGTGAGGCACCTGTGGAGCACAGAAAGGAACTGGGGAACAGTCCCCCGATGGAGTGAGGAGGGAGCCC^ 

ccctccctccctcc^tgcttgtcagctgggaacctagagagagtgaacgacagaagtgccagcttcSgggcc^ 

TGGGAGTGGGAGTGGGGGCCAACAAGGGGAGTGTCCCCATGCAAGACTGCTCTGAATTGCAAAGTTGGAGGCTTOAC^ 

GAGGAAACTGAGTAGGGCCAGACAGGATTAGCAGGGAGGTGGGCATGGCATGAAGCCACACCCTCTCTGGG^ 

GGGAACAGGCTACCAGGCCCCATTTACTATCACGGCAATGAAATGCAGGAAGCCTGGCTGCAGAGTGCATCTCCT^ 

AGGGACAGGACATGTGTGCCAGGCTTGGACAGCAGAAGGCAAAAAGTAACAGAAAGGAATCAAAGG^ 

GCTTTCTGGAACAGAAGACTGGCCCTAGGCACCCTGGATATAGGAAATC^TTGCGGCCTCTTTTGCCAAG^ 

AAATACTGACTGCATGCTGATTTCATCCCAGATATGTAAACAGCCCTGTAACTATGCAGTAACCATGACTCTCCCC^ 

GACAGCAGAGCATCTCTGTAAACCTCCACGAACCATGGGGTGCCTCCTCCTGTCTGATCTC^CCCAGACC^ 

CAAAGGGACCTTCCCTCTGCAGGCTTGTGGGCAGGTGAAGCACAGT 

^ GGGCCACCCTCCCCATGCACTCCCAGCCCCACACCTGTGGAGG TCCCTCTTGCTTTC^GGCACAGAT^ 
CTGGGTGCAGAATATGTGTGTACGTCAAATGCACCAGATACTAGAGGGTTCTTGCTGTTCCCCAGAGCAAC^ 

ctctgtctccagacgggcttacaatatagaagggatgatggcatacctagggcagttgtctgttacgtcaaotgccaS 
gggtagagtgtgacatgackaagtcctggaggcagagaggagctgggcactttcaggacctggaagagggc^ 

ATOGGCTCTGCCAAGGGGCCmGCTTCTCAGAGGCCAGGTAGTGCTGGGGTAAAAATGGGGCAGGGC^GGAGC^ 

gcttttcccctaacatcttcaactattcactgatcccttccttctctttacagagctgctggctgcaaIgaagactc 

TTTGGGCCAAGAAGGTGGCATGGGGTATGGCAAAAGCATTCAGTTCAGGAGGCATGAGTGAAAGAACACCCGGGACTG 
TCAGGCTAAGACTGCAAAGCCCAAGAGATAAGGGCCAAAGGGAAAGACTTTAGGCCAGGA 
AGGGGTGCCAAGTTACAAGCATAGAAAGAAAAGGGGAACTGGGAAAGAGGAGGGCAGGGTGCTGGACAG 
GGA GGAGGTGAAGGCCACCCCAGCCTCAGAACTCAGCAGCCACAATAGGAGGCCTGGGAGCGTGC^^ 
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TGGTGTTCATCTCTGTGGTTAACACATTCTGAGGTGTGAGCAAGCCTGGAGAGAGGCTCTGCAGAGCTAGAGAGCAGGAAAGCCTTGTCTCTGT 
AAGAATGAGTGGACAGGAACCCGAAATCCTCAGACTGCAGTGTACGAGGAAGAGACCAGAGTTCCAGAAGGGCTTCCCAATGGACACTTGCAAG 
TAAACATCTGTCTCAGGCCAGTGCAGCACCCCCAATCCAGCCACATAGAGAGAAGCTATTCCCCTACAAAATGTGCCCGCTCCACCAAAGTCCT 
CCCCAGGGGTTCGTGCATACCCTCAGCACCTTGGGGGCACTCTGGAAAAGCCACAAGCATGGTCATTAAGTTAATAGTGACAATCTCATCAGAG 
GAGGTCACCTCTACTCTTCCATCACATACTCATTGGTTGCCCACCAATCTGTCCCCACTACAAAAGCCATCTGTGGCCTTCCTGTCCCAGCATC 
CCTCCTCCCTGAGCTTGGGGCTCCATCCTCCTGGGGGGGTCAGAGCTGCTTGGCTCAGCATAATCCTGATCAGCCTCCTGTGCACTAGCCACAG 
GGCCCCACGGAAACGCTGAGCAGGGCCCTGGGAGGAAAGCGAGTCAGAATGACGCAGGCAAGCTGGGGGAGGGGACCAGGGACCACACTTGGGG 
GTGTAGAGGGGGACTTTTGGAGAGTGGAAACTGGGAGAGACCAAGCCAAGCTTTTAGACCTGCCTCCCATCCTTTAACCCTTACCATGTGTCCT 
CCTGAGGATCCAGGCTAGTTACCCTCATCCATCCAATGTCCAACTCCCAAGCTCGCAGAGAGAGCTTTTTACTAACCAGAAAGATTGAAGACCT 
CTCAAGGAGGTTGAGCTCCTTGAGTTTTTATTGTCTTGGCCCCAACCCCAGGCCAAGACAATAAAAACTGCCTCCCAAGTGAAATAACCTCAAG 
AAAGGGGTCCAAGCTGAGAAACCCGGGGGCACACCCAGACCAAGAGGGGACCGAATGACTAAGGGGCCAGAAGAGGAACCTCCAAGGCTGAGGT 
ACCCCACAGAGCAGATGGAAAACAAATGAATCCATCAATAAGAAATCTCACACCAACAAAACCTGAAGAGAAACTCAAGTGCCAGGAGACGGGC 
CAGTCTGAGACACACTCGAATGCAAACCTGAACCAGAGATACCCTTCTATCCCTCCAGTGGATCTGAGGTCACTCTACCTGGCCATAAGTCCTT 
ACTCAACCATTCACTACTGTGTGATCTTGAGCAGGTTACTTAATCTCTCTGTGTCTCACCTTCCTTGTCTTTGGAATGGTAGTTATCACATAAA 
GTATTTTATGGGGATTATGAAGTCCACACAGAGCTGAATCATTCCCAACACTGAATTAAGCACTGCTGCTAAGAGGATGAAGATGGTAGTGTCA 
CTATCTGTGTCCCAGACTAGCAGTCTTGTTTCCAAAGGCCTTTCTGAAGGACCAACCCATCCTACAGATCCTACAGAGGGTATTTGCCTGATGA 
TACTGCCGCTATCGTTTCCTCAGCCCAGGATAGCATCATGTGTAGGAGGAATTTGGGTGTGGTGAGGGCAGCCTCCCGGTTGTACCACACTGGT 
TATGGCTGTTGACAGTCCACAGGGTCTCAGTGCCACAAGACACCACCCAAGACAGATTCCTGTTACTTACCTTTGGAACATCCCTACCCCTGAT 
GTCACTTGGTGAAGAGGGCCTGGGGTACTCAGGAGAGGGGATTTCGAGCCTGGCCTCTGCCCATGAGCTCCACGAAGCTCCCCAGCTAGAACTC 
CCCTGGCGAGTGGAAACAGCTTTTACCGCGGCTGTAGCTGTGGTTTTGGAATTTTCCAACGCCCCCTGTGATTGGCTGCCCCGCCCCTCACACC 
CTGCCCCAGACCCAGATTGGCCACGTGGGGTGCCTGTCATCATACCCAATGCACCTCTGGGGGTTGGGGGGCTGTCACTTGGCCACCTGTGTGG 
AGCAGAGCTTAAACCCCCCTGCCCAGAAACACTGGGGGAGAGCTTTGTGCAGATCTAAGGGCTGAGGCACCCGCTGAGAGGGCTTCACCCCACC 
TCCACTGCCAGCTGTGTGCTGTCCTGGGCTACCCTACTGAGGAGGACAGGGAGCCAAGTTCTCAGTCATGAGAAGTAAGTGAATGGGGGCATCC 
GGTCATGGGGGAGCCTGGGTCCTGTCACCATTCCTAGGCCCGCTGAATAGGAGTGTATCTTGGAAACCGTGCCTCTTTGGCAGGGTGTGTCCCA 
GTCAAGGTCAAGATCTGCTGGGAGATGGGTGGAGTCCCAAGAGAGTTACTCTTCCCTGGCAGCTTCCTTGGCAGCAATGGTAATCAAATTATTG 
AGGAGTTCCTGACATAAGTTCTGAAGTTCTGGGAAGACTGAGCATGCCCAAGGGTCCAACCCTTTGATTTACAAAGAGACCAAGACCCAAGAGG 
GGAGTGCATCACTGAAGAGCTCACCATTAGGGCCTGGGAGCTGGTGGAGTCTGGTAGACATTAGGACCCACAGCTTATATTCCTTGTTCCTAGT 
GAAGAGTTTATCTTTGTGCCTCCAACTGCAGGCACTGCTGTACCCTGAGGCAGGAGTCACAGTAAACTGAGGTCAGCAGGCAGTGGGGATCAGA 
ACTCATCATCTCCCTGATTCCCTAACCTTAAACACACACACGCACACACTCATACCAGGGCCTGATGGCTCAGTACAATCCAGCTAGGGACTGC 
TCTGTGTGTGCTATGTGTATATTTGTGTGTGTGTTTGCATATGCTTCAGGTGCAGTTGATCATCTATAGCAAGAAGAGATGGGAGCAGAAAACC 
TTGGTCTCACTCCTTTCCCTGCTTGAAACCATGGGCCCACAGCTGCTGGGCAGATGTCAGGGGCCCTTTAGGCTTCCAGCTGAGCAATGTGGGG 
GATCCGATCCTCCCTGCTCATGTAAGGGAAGCCAGAGGACCTCTCAAAGTCTACAGTGAGTGAGGAAAAGGGAAGCCTGTTACCCTGAGGCCTG 
AGGAAGCCCCAGCTTTAACCTGGGGTCTTTCCACAAGCCACAAAAGGGGAGGCCATACTGAGTCCTGGAAAGGCCCATGGACTGAAAGGCTAGT 
GAGCAGGTTCTAACACAGGGTCACCTGAGGCAAGCCGCTGATCTCTGGTCTCCAGCCACAAAATAAATGCCAAGCATGGGAGTCTCTGAGTTCT 
AAGAGCCCAAGACCAAAGAGACCCCCTCGTCCCCTAATGGGTGAAAGAGAATAGACCCCTATAGTATACAAGGTCAAGTTGGGATTCCACTtGC 
ATGCATGGGACAGGACTATAGTCCTTGGTGAGACAAGAGGACCAGGAGAAGAACCAAAAGTCCTAAAATGGAGTAGGAGCCGTGGTTCTTTTCT 
GGCTTCTTCCCCTCCGCAGCAAAAGCTGGCAGATCGATTTCACAGAAACAGCCCCAGGTCGGCCGAAGCAGAGGGCAACAGCCCCAATAGTATC 
TGAGGGATACACTTGGGTAGCTCTGCGTTTTATGCACACATGCACGCGCGCGCGCGCAAACACACACACAC^CAACACATGCATACACATAAAT 
ATATCCAAGTTTTCTGACCCCTTTGAATTCCAGTTACCACCTACTTGGGAGAGGTCAGAGCAGAGAGGGTTTAGGACCATGACACACCAAAGAG 
TGAGGCCAGAGAAACAAGGAATAGATGGAATGTAGGAAATAAGCGATGGGTTTGAGGGTCAAGGGGGAAGGGGTCCAGATGGAGCACTACCAGG 
RGAGCCATAGAGTAAGAAGTCCAGAGACGAAGGGCACAGGTCATAAAGTACAGACACGGGAGGTGGGAAGGGAACATGGCAGACTGGAGGGTGT 
CTCAGGAAGAAACAAAGCCCCTTCGACCCCTACCTCGGCCAGTCAATGGTC3TATGACATAGCCATCTCACTGTTAGGAGCTAGTCAGTGTGGAA 
TCAGTAGACAGGAAGTCTAGGAATGGGAGGTCACATGCCAGTCCTCrTCCrrGAATACAGCCATGATTATGTTGAGCAACGGGCCACAAAGAGC 
TCCGAGTCCCCAGGGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATGTACATTCGGTAGCTGATTCCTTCCTTAGCAATGCTGGAA 
ATTGAACTCATGCCACAGGCCTTTGTGGCTAGCACTCTCACCCACCGAGCCTTCTCATGGGCCTTTTATTTGGTTTTGTTTGTGACAAAATGTC 
ATAGACTGGCTTTGAACTCCATATACAGCTGAGAGTGACCGTGAATTCCTGATCTGCCTGCCTCTGCCTCCCACGTGCTAGGATTGTAATATAG 
AGCATCAGGCCCTGCTCCATCAGCCTTGTTCCTTCCTTGTATCAATCACTCCTGCATCTTTCTCTTTTCCTTTCTTCCCATTCCTACCCAGAAT 
CCTGACTGTCCCAGGCTCAAGATTCTAGGATGTGAAGATCTTCAATCTGTTCCATCGCAATGAATATGTGTCTTGATAACTGCTGTCCCTACCA 
GGGGCTCACCCACCCCTCCCTCCCCTGCCTCTGTTGCTGACTCAAACCAACAGGGACAGGGACTTTCCCCATGCTGAGTGCTCTCTAAGGAAGA 
CAGCCTGGGGTCTCACTCCTGCCCCGTGATTATTTCCTGGGGTCTAATCTCCACTCCTGCTGCAATGATGACACGGCCTCTTCCCTGAGACTCC 
AAGGCTCAAAGAGTGGAGTTCTGTTTGGGAGCAGAACAGAAACAGGCAGAATTTCAGTACCACAGCCAGGTCTTCCTGAGTCTGCGTCCCTCCC 
AGAGGCAGAGCCAGAGCTCTGGAGGCAGGCAGGCAGGCGAGGCTCCCACTCCTCAGAGCTTCTTCCTCCTGGTGATTCATCCCCTTCCCCCATC 
CCCGGCTTGTTTTCTTTGCGTTCTTTTATTTCCTCTCCTTTCTCCAGTCCCAGACTGTGGGGGTGGTGGGGGCAGCAAGAGGGGGTTTCGAGTG 
GCTGGCTGGCTGGCTTGCTTTCTTGGCTTTGCAAAACCTGTCTCTCCCTCGCCCACCTGAGTTTTAGAGTCACCAGTTTTTCAGTTCTGATATC 
AGGTATGTCAGTAGAAAATTCCATGAGGGCTTGCCTGGTTGGGGACATGCCCAGCAGGTAAATCAGTGGTTCCTGTCCCTGTGGTGGCACCC71C 
CACCTGGGTTTCCAGCAGAAACTGGAGGAACTGAGAACTAAGGAATATGGGAGGCTGATGACAGGTTGTGGCACATAGGGGACCACTGGCTGGA 
GCTGTGGTCTCAGTGAATAGAGAAGGGGCCTAAGCTGAGAGATGCATTTTCTTTCTCATCCAGCCATTCACTCACTGATGCAAAGAAAGGCCCA 
ACAAGGGGCAACCTAGCCCATACCCTCAAGGAGCTGTGGACTTCCAGAGGAGCCCTGGGTCAGGAGCTCTGCTGGGGTGCATGGGTCATGTGAT 
CTTGGCTCTAGAGAAGTAGATAAAGGGTGCATGGGCCAGCCAGGACCACTGAGGGAAGCCAGGCCCAAGGAATGGTATCTGTCTGTCGGTTTAT 
CTATCTCTCTACCTATCTACCTATCTATGTATCATCTATGTCTCATCTGTCTGTCTGTCTGTCTATATCTTTGTACGAGGCATGAGTCCTGGTT 
TATTCCTCACCTAGCCTATCATTACCCTTGTTTCACACTTGATCATTTTGCAGCCAATGACCTTGCTCTATCCGCTCTCTTTTAGTATACTTAG 
GTATCTCATCCTCCAAGGGGATACAGCTTAATGATTGAGGACTCTGACTCCAGTTACCAAAACCTGAATGTAAACTCCTTGCTTGCCTTTTCCT 
GGCTGTATAGACTCGGTCTAATCACTCTCTAGGCCTCAGTTTTTGTTTTTTTTTAATCTGTAAAATGGGGACAATACTAACAGACCCTACTTTA 
CAGAATTGTTCTGATGATTAAAAGTATATGTAAAGAGTCCTCAGGACAATGGAATGGTACTGCAGGACCTTGCCTTGCAATCTTGGCGACTTGA 
ATTCAATCTCCAGAACCCATGAGAAGGTAAAAGGAAAAAACAGATTTCACAGAGTTGTCCCCTGACTTCmCATGTAAGCTGTGGCATTTGTGC 
CCACATGTATATATAGCATGCACACATGTAGTATAATAATTCATAAATTATTTTTTTAAAGGAAGCTGAGTGTGGTGGTTCCATAATCCCAGCA 
CATGGGAGGCTGAAGCAGGAAGATCTTGCATTTCAGGCCAGCCTGAGTACGCAGTGAGACCCTGTTTAAAAGAAGGGCTGGGAGGCAGTGGGGC 
AGCTCAGTGGGGAAAGGCATTGCTGTCAAGTTTGATAACCTGAGTGCAATGCCCAGGCCTCACATGGAAGAAGGAGAGCACCAATCCTAGAAGC 
TGTCCTCTGACCTCCACACATTCACCGTGGTGTGTGGCTCATGTGCAGGCATAATTAATAAGTGAATTAATTTAGCCAGGCGGTGGTGGCGCAC 
ACCTTTAGTCCCAGCACTCGGGAGGCAGAGGCAGGCGGATTTCTAAGTTCGAGGCCAGCCTGGTCTACAAAGTGAGTGCCAGGACAGCCAGGGC 
TACACAGAGAAACCCTGTCTCAAAAAAAAAAAAAAAAATTTAGTTGAGGCTGGGGGAATAGCTGTCCTTTCACTCTGCTCCCTTTGTGCCCATG 
GGCTGGTGGGCAGTGACCCCTGAGGAAAGGGGAGACCCACACATGAGACCTTGGATTGTGTCCCACAGCACAGCACAAAACACACACACACACA 
CTGTAAAGCCTGGCATACACTAAAAATTCAGGCAGTGTCTACATCTTTTGTTATTCTTCCTTCTTACTCAGTATCAGCTGGAAAGCAGGAAAAG 
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AGGAACAGAAGAGAGC ^^ 

TCTCCGTTCCAACCACTTCCTCTCTGTGGCTAGGCACCTGGTCAGGACCCAGGGCCCAGCTCTGGATATAGTTAAAATGCACTAT^ 

CTTGAAGAGCGTTTCAGGGCAGAAGCAATCCAAAGGAGAGTCACTTTTGCTTTCCAGGGCTGCAACATAATTATAGTTTTTACATm^ 
AGGG ^ GCAGAGMAAACTCAGTC ^^GACCTGTATAAGG.AATGGGTTT 

^^cgagccctgccttgggctgcttgaacaaagatctt^^ 

^ G ™^ GCTATATTTTAACMGAOT 

G " G ^^ GGAACTCACTTTGTAGACCAGGCTGGCCTCG ^ G TCAGAAATCCTCCTGCCTCTGCCTCCCGA 

^ CCAC * GCCCGGCTGGTTGTCATTTTTA ^ 

*" GAA I G ^ GATTOCCCAGCTTGA ^ 
AGA ^ GAAGCAGTTTGGCTGCTGTGGGAGC ^^^^ 

GGCCC * GAGA * GGTAAGTTCCTGG ^^ 

tgagatggcagggtcttacttacactgtggtaaggttcctgggttaggaccagc^ 
ccatgcggtcagtgtacacacgcacacggatgtggctcttggagaagggaagaggtagggaggcctgtgg^^^ 



™ ^ GCT ™ CCGTmTTOCTGC ™ mMCTOA ™ 
GCAGG £ ACTCAGGTGCCCTCCTGTTC ^^^ 

^ GGGAAGTGATGGGCAAATCATGGTCTAA ^ 

ccttgaactcatgatgtagcc^ggacaatatagaactcttgattgtcttgcttctacctcttaaatgctggaa^ 

r^lrTr ACAG ™ GCTAGG ^ 

g ^ caga ^ agatgggactgttactctagatg t g ttttctagcctgcttcaactctcgactatccactcaggS 
ga ^ gggagaagagccagctcccccactcccaccctag ccctttcgccccctagtctttggacttgttgatgaa^ 

agagctaagtcctagctctttttcagttttttgtttgtttgtttgtttgtttgtttttcaagacaggctttctctctg^gcot^^ 

ggaactcaatttgcagaccaggctggccacaaactcactgagatccatctacctctgcctcc^ 

tgttgccttggactttagtgtccaggaatcaagctctaaccaacaaatgtgtgtatgtgcactggtma^ 

cacagagaccaacctaccttcttttctccttccttccttccttccttccttccttccttccttccttccttccttccttctt^ 

r™ GC ^ TGGATCTTGATATGTAGATCAGGCAAGTCTTGAACT ^ 

gcctcaaactgacatcatttcaacaagccacatatacttttcttctgtgcacaca^cacacacacactcaagtatc 

^™^ G f AGAAGAACAGGTGGATGGAGTGTG ^TTAATCTCAGCCAGTTTTAA^ 
r™™ GTCTTACAmCTTACACAGAGCATTGCCTCGTC 

CAGGAAAG r GGGTTGAGCCCTTCTCTAGATTTCA TCTCTTTCTTTCTAGTCTCTCTGTACCTGCTGTGTTGGTTK 

GTGTAGCCTTCACTTTCCTCCAAGAGTGACTAAC^TCTCTGTCTAGTGCTCAGTGGCTGTGCCCCATACTCTGTTCTGGr^ 

GGGGGGAAGGAGACAAAATAGAAGCCCCCTGGGCGGGAAGCAGGTGTTACG^ 

GCACTGAAGATGTTCAACTTGAAGGACTGAGCAGGTGGCCTCTTTGCAGCTGCTCTCTGTCTCCATAAAAGCT^ 
GAAGAAG ^ GGGGGAGCACCATACACCTC ^^ 

TCTCTTCCAGCACAAATTGAAGTGATCCCTTGCAAGATCTGTGGGGACAAGTCATCTGGGATCCACTAC^GGTTATC^ 

TCGATGTAGGAATGTGATCACAGGGTCCATCACAATTATACAGTGGAGGTTCGGGGACTTTGGTGGATGTAGA^TT^ 
TGAATTGGAGGTCCCTGGGACCACCTCAAACTCCGAGAGGGTGGGATAAGTCCAGAAAACCTTTACCAGCATCATCTTAGTA^ 

CC ^ G ^ GAG ^ AA " A Z CC ™ GGCATAGGA TTGTGGCAAGGAACACCGTC TC 

G ^ GAGGAAGACCCAGAAGGAGCCTGT ^ GCAC TTTTCAGTGCTCA^ 

^ GGAGAGG " GGG ^ GGGCTGTGGTGAGTATG TAG 

^cccggcccaIgccgat?^ 

^ GCCGGGGCCAAGCCCA ^^ 
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ACATGAGGGAAGGGAGGGCACCACCACACGCGGGTGCGGTGCGGGCGCGCGCGCGCGCACACACACAeACACACTGGTAGAGCCCAGATATGGC 

GTCTTTCACAGGAATGGGGGTAGCAATAGGGTATCACAGGCTGGCTMCAGC-TGTGACTGTCTGTATCCAGGCAGCAAGATGACTATTTCTGTA 

GCTCCTGCTTATTGAGATTTCACCTAGTTAGCAACCTACATCCTCTTCCACCCAGACCTTGCCACACTGCCTTTCATCCTCCATCAGTAACTGA 

TGCTAATCAGTATCTGAGGGTCATTTACTGGACACCCTTTCCTGTCAGGCATTGTAATAGAAGCTTTGAATTGTGTTCAACCTGCTGTTTGTGA 

ACTACAAGTGTCTAAAGATAGTGATAAATGTGGCCCAATGCAtlAATCATGAGAATGTTTTTGGTTGGTTGATTGGTTGGTTGGTTGG'TTGGTTG 

GTTGGTTGTTGGTTGGATGTTGTTGGTTATTTGGTTGTGGTTGGTTGTTGGTTGTTGGTTGGTTGGTTGGTTGGTTGGTTGGTTGATTGGTTGT 

TGGTTAGTTTGGCTGGTTCCAAGACAAGGTTTTGCTGTGTAGCCCTGGCTGTACCTGGAACTTACTTGGTAGACCAGGCTGGCTGGACAGGGTC 

TCTCATAGTCTAGCCCGGCCTATGAGTGACCTAGGTCTGCTGAGTCCCAAGAGATGATTTGCCTATCTCCACATCTCAAATGTTGAGATTATAA 

ACATGTACTACCTTGTCTGGCCTCTCTCTCCCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCCTTCCCTCCCTC 

CCTCCTTCCTTTTCCTTTTCCTTTTCCTTTTCCTTCTTCTTCTTTCTTGTTTTTTTTTTTCTTTTGGGTTTTTGAGACAGGGTTTCTCTGTGTA 

TCCCTGGCTGTCCTGAAACTTACTCTGTAGACCAAGCTGGCCTTAAACTTAGAGATCTGCTTGTCTCTGCCTCCCAAATACTGAGATCAAAGTC 

TTGTGCCACCACATCCAGTTTTCACCTGGTTTTCTTTCCGTGGGTTCTGGGATCTGCATTCAGGCCTTCATGCCTGAAGGCCAGCACGTTGTTG 

ACCTTCATGGTACTTTTGGTAAATGTGAGGTCAGAAGCTGGGGTAGACTGATAAAGCAGAAGAGTAGCAGAAGGCAGCCTGGAAACCGCTGGAG 

GAAGAGCAGTTAGGAAGGCTTTCAGTGCCGTATGAAGAGTGAAAGCCTCACTTCTAGGCAATGCTGTACTCAGAGCTGCTTAGGGAATTTCCTT 

CTGACCTGTGTGAAGGATCCATCTATGTAACCGTTCGCTCAGGCCCTTGTTATTCACAGTCATCACAGGAGTCCTGAGATACAGAAATCACTTC 

AAACAGTCTCTCCCTGAGGAATGTAAACTTTAATCTACAACAAAATGGATTTAAAGAAGGTCTGGGAAAGCAGTTGGAATACAAATGTGGTTGG 

ATCCACTTTGGTGCCTTTTGTTCTGGGTTTTTGAGGCAGTTTCATGAAGCCAAAGGTAGCCTTAAACTCATGATCCTCCTGCCTCCAGCTCCTA 

AGTGCTGAGATCACAGCCATGTACCACTTTGCCCGGCAGAATCCACTTTCAAAATATATCACGTGTCCCATGATGTGCCCCCCCCCCATCCAGC 

TATCAGCCACAATTGGACTATTATACTCCTAACTCAATCCCACCCCATCTTTGTCTGCCACGTCAGAGCCACACAGCACTTGCTCAGTAACCAC 

CCTGGTCATTTTAAGGAGACAAGACAAAACCTGCCTCTTTTGATCTCCAGCCTCCTATTTTAGCCAAAATCCAACTCCAGAGTCCATGTTACAG 

TCAAATGGACCACCCTGCCTTCCTCCTCACCTGACGTTGCACCATCCTTTGR.CTCCCCTACTCTGACCACAGTATTTTTTCACTGGTCCCATCT 

CTCTGGGGCCTCTTATACCTGCTATTGTCTCCTGTCATATTCTCTTCeCTGTTTCCAAGTATTTTCTCCAGGCCTTCATTCAAGAGAGGTTTTC 

CTTAAACAGTTACCGGACTGGAGAAGGACCCCATCCCTTATCCTGCTTTAGTATCAGATACAATCATATGCTGCTTACTAACAGGAATATGTTC 

TAAGAAATGCTTACCCATAGCTTCACATGGTGGGGTACAACTGGATATACTTAATACAAACAAACACAGCTGTACTGTCGTCCATACTCCCTTA 

GCCTTATGGGACCACTGAAGTTTGAGGTTCATAATTCCCCGAAAAGTTGTTAGGCGGTACGTAACTGTGTTTATGACTCCCTGGCTGCTGTGCA 

CATTTAATAAAAGCACATCTTTTTATTCACCGATGTTACACCAGAGCTCATGACAGTGCCTCATCTAGATTTATGGAGTTTCTCAACAAATATC 

TTTTGAATGAATAAAAGAAACTATTGTAGTAACCCAGGCAAACTCAAAGTACTAAAACACAAAATAAATTCAAGAGGCGTAAG 

GCTACCTACTTTTCTGATTGTTACTTTTTCTAAGGAACTAAGCTAAGAAGGGGAGATGTCAAGAAAGAGTGGTTTTTAAGTCTCAGTTCATTAT 

GCTGTAAATTGCGTAGGAGAGATGGTGCCTGGGGTCTTTCTCCCTGCCTCTGTCCCCTGGGCTTCTGCACCTTTCTTAGAGGTTTACCTTCCTT 

TGGCTGGAGGCTTACTATACTGAGTTACTACCTGCTGAGTTAGGCACCTTCCTAGAAACTGTTTAGTTAAAACAAGCAGGTGATGAACATGAAT 

TCAGCATTCATGCCAGGGACAGAAGATACATAGTGGCAAAAAGACAGATGGACTTTATCTAAGTACATGTGGGGCAGGAAGGCAGACAGACTGG 

ATCCTTTTTTCTACAGTGTGGCAAATGCTACACAAAGGGAAGCCAACAGGACTTTTGCCCAGCAAGGGATGGGGATGATATTCTCAGAGGAGAT 

AACACTTGAATTAGCAAAATAAGAGTTAGCAGAGCCTCACCCTCCAGATGAAGAAACAACATGAACCAAGGCAAAGGGCCATGGGAGCAAACAC 

AATTCATTCTGGGGTAGGCAGAGCCATTGATGCCATCATTCAAGCATGTCCTTGCTCCAAGCACAGTCCTGAAGGTACAGAAATGACCATCAAA 

ATTGAACCTAGGAAAAGCTCACCTGTCTCGTGTCAGTTCTAACTTAGCCTGAGGTTTCCAGATATGCATACATCTAACAAATGGGATTGGCTGC 

TCAAGTTGGGTCAAGGGTCGGGGAGGCATCAAGAAGGGTCATCCTAGCTCAGTAACAGTGAGATGTGTTTGCTCTGCTAAGCACCGAAGTACTC 

ATTCCCTCCTAACCTATCCTCAGCTGCCACCCAAAGGAAAACTCCGGAGCCTGTGCAGCCAACATGTGGAAAAGCTGCAGATCTTCCAGCACCT 

CCACCCCATCGTGGTCCAAGCCGCCTTCCCTCCACTCTATAAGGAACTCTTCAGCACTGATGTTGAATCCCCTGAGGGGCTGTCAAAGTGATCT 

GGAGGAAGGACAACCTGAGGTTTTAATTCATACAGGACACCAGAATTCATCCCAGCTCCAGCTGTCCTCTGTCCCTAAGAGAAGCAGAGGACCG 

GATACTAACCAGCCGGAAAACCCAAGGACCAGCACCCGGGAAGATGCCCTTGACTTCAGTCTTTACGCTATGAGGAAGGAAGGCAGCGCCATCC 

CCTGCTCTGTACCTGTGTGCTGCTGACTCCACATGATGGAGAGACTAGGAACAGGACAGGGACCTGTTTCTCCTCCATAGTCTTGCTCAGAATT 

TCTCTCAGTTTTGTAAAGCTGCAGACTCTCCTAGGAGGTATAAGCAGCAGATGAGAGGGAGGGAGGTTTTTTTTTTTTTTTTTTTTTTTTTTCT 

CTCAGAGGAAGGGTTTAGCCAAGTAAACATAAATCCCAACTTGTGCCATTCTTTATAAAACGATTTCAAAGGCTGGAAGTGTATCGTGCCTGCG 

TGCTTGTACAAGGGTGCAGGGCACACATGTCGGGTGTTGGGAGACTTGAATGTGACTGCCTAGGATACATGCTTGCCCTGCAGTTTTGTTTCTG 

TGTCAAGCCAGCAATTTATCTGTTTTATAAGAATTTTAGCACACACACATACACACACACACCGCCCAAGATTCTCCCTCAGCTAAGCAATCCA 

CCAGGGAGACTGGTGCTCAGATACCTGACACAAGAGAAATGGCAAGCTAAACTGAAGGAAGGTATTCTAGACTAAGAACTTCCAACAAATGATA 

CCCACAGGCCCGTTTAGATTTAGAAATTGCACAGAATTGCCCTGCATCTAAAAGACTAGAGGCTGTGGAAGCGGTGTCCCGGGAGCTCTCTAGC 

TCCCCAGGAGGAACCAGGATGTCAAAACTCTCTCAAGCTTCCCAGGCTGTCTCCGTAGCAGACCCTGCCCCAGCCCTGGGTCCCCTCTTCAGTT 

CCTCCCCCGATTCGATTCGTCATCCCGTAGTGGCGCTTGCTGCAGCCCTCCCTGGTTGCTTTATTTATTTATTTTGCACCAACAGGGTTGCTGC 

AGACTCATTCTGGTTTAAAAAGAGAGAAGAGGAGGGAAAAAAAAAAAAAAAGAAAAAAATGCTTCCTGGCTCTTTTCTCTCCTTTGGTCTTGGC 

AGCGCGACCGCAGTAGCGGCGGCAGCAACAGCAGTCTTGCCAGCCGGCTGATGCGGCAGGCTGCCGGGCAG.TGGGGAGTGGGGACTCAGACACA 

CGGGGAAGGTGGAGAGGCCAAGGTGCAGCTCGGATGGGACAGGCCCCAGCCCTGGAGAGATGCAGCGCCCAACTTGATGCCACCCCCCAGCTTC 

TCCGGTAAGTGCCCCTGCCCCTCTGTGGGCACGTCTCAGCTGCCCTTTCCCATGGCATTCTCAAAGACAAGGCCATGTTAAATAGCCTACAGGA 

AAGAGAGCTTCCCCTCTACCCTAGCTGACCATTCATCCTGTGATTGGAAAACTAAAATGTCCCAGGTACCCCTGGTAGGGAGAGTCCAAGGAGC 

CCCCCCCCCCCGCTTTTTTTAGCCTCTAAAAAGCTGCCCTCCTAATCTGTGTGGATACTCCAAAAATCTCTCTCCTAAGTGCCCCTTCACCATG 

CAGGTCCCCATGCCTCAATCTGGCATGCTTTAAAGTGGATATGTGCTCGAATGAATCTGTGGCTGCCACATAGACAAGAAAGCTCCATCTCCCT 

GAGGGGGCAGTGCCCCAGACTCTAGACCCCAGGGGAAGAGAAAGAGTT 

MOOSE SEQUENCE - mEHA 

GACGGGCCAGGTGCTCCCTCCCTCTTCCCTCCTCCCTCCCTTGGGCCCTGCTCCCTGCCCTCCTGGGCAGCCAGGGCAGCAAGGACGGCACCAA 
GGGAGCTACCCCATGGACAGGGCCCCACAGAGACACCACCGGACATCTCGGGAGCTGCTGGCTGCAAAGAAGACCCACACCTCACAAATTGAAG 
TGATCCCTTGCAAGATCTGTGGGGACAAGTCATCTGGGATCCACTACGGGGTTATCACCTGTGAGGGGTGCAAGGGCTTCTTCCGCCGCAGCCA 
GCAGTGTAATGTGGCCTACTCCTGCACGCGTCAGCAGAACTGCCCCATTGACCGAACCAGCCGCAACCGATGCCAGCATTGCCGCCTGCAGAAG 
TGCCTGGCTCTGGGCATGTCCCGAGATGCTGTCAAGTTTGGCCGAATGTCCAAGAAGCAGAGGGACAGTCTACATGCAGAAGTGCAGAAACAAC 
TGCAACAGCAGCAGCAACAGGAACAAGTGGCCAAGACTCCTCCAGCTGGGAGCCGCGGAGCAGACACACTTACATACACTTTAGGGCTCTCAGA 
TGGGCAGCTACCACTGGGCGCCTCACCTGACCTACCCGAGGCCTCTGCTTGTCCCCCTGGCCTCCTGAGAGCCTCAGGCTCTGGCCCACCATAT 
TCCAATACCTTGGCCAAAACAGAGGTCCAGGGGGCCTCCTGCCACCTTGAGTATAGTCCAGAACGAGGCAAAGCTGAAGGCAGAGACAGCATCT 
ATAGCACTGACGGCCAACTTACTCTTGGAAGATGTGGACTTCGTTTTGAGGAAACCAGGCATCCTGAACTTGGGGAACCAGAACAGGGTCCAGA 
CAGCCACTGCATTCCCAGTTTCTGCAGTGCCCCAGAGGTACCATATGCCTCTCTGACAGACATAGAGTACCTGGTACAGAATGTCTGCAAGTCC 
TTCCGAGAGACATGCCAGCTGCGACTGGAGGACCTTCTACGGCAGCGCACCAACCTCTTTTCACGGGAGGAGGTGACCAGCTACCAGAGGAAGT 
CAATGTGGGAGATGTGGGAGCGCTGTGCCCACCACCTCACTGAGGCCATTCAGTATGTGGTGGAGTTTGCCAAGCGGCTTTCAGGCTTCATGGA 
GCTCTGCCAGAATGACCAGATCATACTACTGACAGCAGGAGCAATGGAAGTCGTCCTAGTCAGAATGTGCAGGGCCTACAATGCCAACAACCAC 
ACAGTCTTTTTTGAAGGCAAATACGGTGGTGTGGAGCTGTTTCGAGCCTTGGGCTGCAGCGAGCTCATCAGCTCCATATTTGACTTTTCCCACT 
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TCCTCAGCGCCCTGTGTTTTTCTGAGGATGAGATTGCCCTCTACACGGCCCTGGTTCTCATCAATGCCAACCGTCCTGGGCTCCAA.GAGAAGAG 
GAGAGTGGAACATCTGCAATACAATTTGGAACTGGCTTTCCATCATCSiTCTCTGCAAGACTCATCGACAAGGCCTCCTAGCCAAGCTGCCACCC 
AAAGGAAAACTCCGGAGCCTGTGCAGCCAACATGTGGAAAAGCTGCAGATCTTCCAGCACCTCCACCCCATCGTGGTCCAAGCCGCCTTCCCGC 
CACTCTATAAGGAACTCTTCAGCACTGATGTTGAATCCCCTGAGGGGCTGTCAAAGTGATCTGGAGGAAGGACAACTTTCTATTTCCTTCAGCC 
CTCTGACCCGTCTCCCTGGACTCCCTTCACCCAGCCTTTCCCTTTCTGCACTCTATGAAGGGTGGTATCCCTAGGAGTAAGCAAATCCTAAGAC 
TGATTTTCTGCCCCTAGGCTTGCCTTGTAGGACAACAGCAGCAAGTGATGGAGAAAAGGCTTGTTATGTTTGATTTCCCATAAGTTCCACCCTG 
GCTTCTGGAAGCTGTGGGGTAGATGGGATAGAGATAGGATGACCAAGTCAAATAAAAAACAGACTGACAATCAGCAGGGATAAATCCAGGTACC 
TGGGATAAGGAGAACTCAAATCTAGGCTTGAAAGCTAATAACAGTCCTTTCAATACCTCATTGTATTTCCCCATGGGTCCTCCTGGGGGGACAT 
GGATCTAGCTCAGAGACTGGTGGCAAGCCCCCAGAAGGACCTGTATATAATAAGAATATAGATTCCTGAGACTTTTCTGCCTTTCTTCTTCCTA 
GTTAAGAAATGTTGTTGACCCCCTCTGCCTGTTTTCTGGGACCTAAAATGCCTGGATGTGTAAAGAATGAGGGTGGGGTGGAGATAAGGTCCCA 
AGATAACTGTTTTATGGGGTTTGGGTATGAAGAAAAACATCACTGGAAAAATTAGAATGGAAACCTCTTTGCACACTTTAAAAGTGTCAGATTC 
GTTAGCAGTCTAATCAGAGACACACATCCACACAGGTGGAGCACACAGAGGCTCTGCCCCCAGTGACACCATTCTGTAGACTTTCCCTCTGGCA 
CACAATCTCTTCCTTGAGGTTGCAGCTCTGAGAAGCCTGAGGTTCTAATTCATACAGGACACCAGAATTCATCCCAGCTCCAGCTGTCCTCTGT 
CCCTAAGAGAAGCAGAGGACCGGATACTAACCAGCCGGAAAACCCAAGGACCAGCACCCGGGAAGATGCCCTTGACTTCAGTCTCTACGCTATG 
AGGAAGGAAGGCAGCGCCATCCCCTGCTCTGTACCTGTGTGCTGCTGACTCCACATGATGGAGAGACTAGGAACAGGACAGGGACCTGTTTCTC 
CTCCATAGTCTTGCTCAGAATTTCTCTCAGTTTTGTAAAGCTGCAGACTCTCCTAGGAGGTATAAGCAGCAGATGAGAGGGAGGGAGGTTTTTT 
TTTTTTTTTTTTTTTTTTTTCTCTCAGAGGAAGGGTTTAGCCAAGTAAACATAAATCCCAACTTGTGCCATTC 

MOUSE SEQUENCE - CODING 

ATGGACAGGGCCCCACAGAGACACCACCGGACATCTCGGGAGCTGCTGGCTGCAAAGAAGACCCACACCTCACAAATTGAAGTGATCCCTTGCA 
AGATCTGTGGGGACAAGTCATCTGGGATCCACTACGGGGTTATCACCTGTGAGGGGTGCAAGGGCTTCTTCCGCCGCAGCCAGCAGTGTAATGT 
GGCCTACTCCTGCACGCGTCAGCAGAACTGCCCCATTGACCGAACCAGCCGCAACCGATGCCAGCATTGCCGCCTGCAGAAGTGCCTGGCTCTG 
GGCATGTCCCGAGATGCTGTCAAGTTTGGCCGAATGTCCAAGAAGCAGAGGGACAGTCTACATGCAGAAGTGCAGAAACAACTGCAACAGCAGC 
AGCAACAGGAACAAGTGGCCAAGACTCCTCCAGCTGGGAGCCGCGGAGCAGACACACTTACATACACTTTAGGGCTCTCAGATGGGCAGCTACC 
ACTGGGCGCCTCACCTGACCTACCCGAGGCCTCTGCTTGTCCCCCTGGCCTCCTGAGAGCCTCAGGCTCTGGCCCACCATATTCCAATACCTTG 
GCCAAAACAGAGGTCCAGGGGGCCTCCTGCCACCTTGAGTATAGTCCAGAACGAGGCAAAGCTGAAGGCAGAGACAGCATCTATAGCACTGACG 
GCCAACTTACTCTTGGAAGATGTGGACTTCGTTTTGAGGAAACCAGGCATCCTGAACTTGGGGAACCAGAACAGGGTCCAGACAGCCACTGCAT 
TCCCAGTTTCTGCAGTGCCCCAGAGGTACCATATGCCTCTCTGACAGACATAGAGTACCTGGTACAGAATGTCTGCAAGTCCTTCCGAGAGACA 
TGCCAGCTGCGACTGGAGGACCTTCTACGGCAGCGCACCAACCTCTTTTCACGGGAGGAGGTGACCAGCTACCAGAGGAAGTCAATGTGGGAGA 
TGTGGGAGCGCTGTGCCCACCACCTCACTGAGGCCATTCAGTATGTGGTGGAGTTTGCCAAGCGGCTTTCAGGCTTCATGGAGCTCTGCCAGAA 
TGACCAGATCATACTACTGACAGCAGGAGCAATGGAAGTCGTCCTAGTCAGAATGTGCAGGGCCTACAATGCCAACAACCACACAGTCTTTTTT 
GAAGGCAAATACGGTGGTGTGGAGCTGTTTCGAGCCTTGGGCTGCAGCGAGCTCATCAGCTCCATATTTGACTTTTCCCACTTCCTCAGCGCCC 
TGTGTTTTTCTGAGGATGAGATTGCCCTCTACACGGCCCTGGTTCTCATCAATGCCAACCGTCCTGGGCTCCAAGAGAAGAGGAGAGTGGAACA 
TCTGCAATACAATTTGGAACTGGCTTTCCATCATCATCTCTGCAAGACTCATCGACAAGGCCTCCTAGCCAAGCTGCCACCCAAAGGAAAACTC 
CGGAGCCTGTGCAGCCAACATGTGGAAAAGCTGCAGATCTTCCAGCACCTCCACCCCATCGTGGTCCAAGCCGCCTTCCCGCCACTCTATAAGG 
AACTCTTCAGCACTGATGTTGAATCCCCTGAGGGGCTGTCAAAGTGA 

HUMAN SEQUENCE - GENOMIC 

CTTCTGGACTTCTTATTATGGAAGTCAAGTGTCCATATTGTTAAGTCAGACTGAGTTGGGTTTTCTGTTTTCTCACACTTTTAGCGGATGTCAG 
CCTAAATGATGCCCACGTGTTATCTTTAATCCTCATACCAACTCTGAGAGTTTTATTCTTTCTGTTTTCCAGATGGAAAAGGTAAGCCCCAAAG 
AGATTAAGTTACATGCTAGAGGTCACACAGCTAGTCAGTCGCAGAATCCAGATTCCCAGCCCATCTGACTGATGACAAAGCAATGAATACTGCA 
GCACTCCAAGAACATGGACCCTCCCCAGAAACAACACCAGGGCTGAGCTGAGTCAGAAGCCACATGAATGGAAGGTCTGGAGGCCACCAGGGAT 
CGCCACAGAAGAAACACTTGCTTTGTTAAAATCTTCAAGTATTAGATGACACAATAATCATTGCATTCACTGGTTTGTTTCATCTTTTTTCCTG 
CATTTCAGGATTTGTCTTATTGTTGTTTGCATGTTTATTGTCTGTCTCTCCCCTTAGACAGCTCTCTATTCTATGTATCCCCCTAGCACAGTGC 
CTGGTGCATTTTAGGCACTTCAATGAATGGATGAACAAATTGATTCAAGTATAATTTTGCTTACTACTTCACTCATCAAATACATCCTGACTGA 
GTACCTGCTTTGCACCAAGCACTGTTTTTAAGATTCTTAGTCTAGTAAGAGAGGTGGACATTAAACAAATAACCACATAAATAGAGGGGGAAAA 
ACTGTAATCAATGCTATAAAGGAAAAGTATGAGGTACTATGAAAGTGTACAGCAGGTGCCCCTAATTTAGATGGGAGGGTGTCAGTGAGGGCCT 
CCAGAGCTGAAGCATGAAGGAGAAGAGTGGTCCTAGGGGAGGAACTAGCCTTGCTTCCTTTCAGAGACTGAAGGATGGTAGGTGTGTCTAGACT 
GCAACTGATGGTCTCATCTTGTCTGTGGTGGCCTGTGCTTCCTAAGATCTGTCAGGGATGGAGGACATAGGCCAGCTTGATCCTGACTGTTGGA 
TCCAGCTTTATCTTCAGTGTTTCTAAGTCCAGAAATCCTGAGTCTGGCCACTTTTCCTTTAGCCACAATAATTCAGAGAACTATTAGCCAGAAT 
AATGCAGACAACTGATC^CTGCAAGTCACTCTGCCTTGGAGCTATTGGAATGGCTCCAGAACAGGGCACTGGGGGCCAAGGCAGGATTTCAACC 
AGGAGGGTTTTACAGAAGATGGACTTCACCTGTGAGGGCTGGGGTTGGAACCGAGCACCAAAGAAGTGGCCACTGTCCACTGATGGCCGTCTCC 
CTCTTCTCTGTAGCCCTCCCCCACCCCTAAGCAGCCCAGCTTCAGCAGAGGAGGCCTGGGCACAGGAATGGATTGTTGCTAGAAACCTGGCTTC 
AGCTGGAGGAAGTCAGAAGACCGGGCTGATGGCCGCGCAGACAGAGCTGTGTTTATCCAGGAAAAGAGGTAGGACGTAGGCAGCGGAGGCCCCT 
GCCAGCTCCTCCCATAAGGACTGCGCTGGGGGAGCAAGCTGCAGAGAAAGCTGCTCCCCTCTGGCTCTGAAAGTGTCAGGGCCTGAGGCCAGAA 
CCCAAAAGCGACCCACAGGTGAGGCCAGCACTCCGGGCGCGCGACGGAGAGGGTCGCTAGCTCGGATCCCAGGGCAGAGGGTCGGAACACGGTG 
CTCTTGGTGGCTCCGCGCAGGGGTGAGGCGAGCGCGTGGTGGCGGAGCCTTCCGGAGACCGCTCTGAGGGTGGCGGAGAATCAATGCTGCCTTT 
GTGCTCGGTGGTTTCCGAGGGAGAAAAGGAGTGGAGAGTAGGAGGGGCGACCCAACGGCCCGGCCCCGCCCTGCAGACGCGGGATGCGGTAGGG 
CTGGGAGGCGCGGGAGCTGGACGGTCAGGGCTACTGGGGGTGGGATTCTGTGTCCCCGGGAGGTGCGTCTCCTTGGACCAGCCCAGGGTGTCCT 
GAGGTCAGCAGCCAGGTGTGTCCCCTGGCTGCCAGGAGCAGAAGTGAGTCCTCTTCTGGCTTGGAGCGACTCGAGGAGGGGAAGGAGGAGCCAG 
AGGAGGCAGGTGGGGCTAGGACTGAGGGATGGCTCAGGCCAGAGAAGCTTGAGCCGGGGCAGCCTGGCAAAGGGAGGAAGTCCCAAGGGGCGCC 
AGACTGGATCCCAGAGGAAAACCCAAGTCTTCGAAATGGGCGGGGGAGGAGGGCGTGAGCCCGCCTAGGGCGCAGTGTCCCAGGGGGGTTGGGA 
TCTGAGTCCTTTTGCTATAATGCGGTTATTATCCTATTTGTCCTAATAGTACCCTAGGGTTCTGGTGGATACTATATGGGCCCTCTAACTGTAA 
GGTGAATGGGGCATCTTTAGTACCAGTGGGAGAATCTGTGTACTTGGTGACGGAGGCCCGTATATGAAAATGTGACTGACTGGCCCTTTGCTCC 
CTCCATTTCTCCCCAGCCCCCCAGACTGCGCCGCCCTTTCTTTTTCTGCTCAAATAGGGGTCCGCGCTCCCAGTGGGTCCGGAGACCGGGGCGC 
GGTGGCTGACCGCCCGGTGTACGCCAGCATCACTCACCTCTGACTCCTCTGCGCTCCTCGCCCAGCCCCGCTCCGCCGAGCACTCCCATCTGAG 
ACGGGATTTGGACCCTCTCGGCCCTGCGGAATTCGGAATTCCATTACCCCACCCACCGCATGTGGCTCTTGGAAAAAGCTGGCTATAAGGTGGG 
GGCCGCGGATCCTGCGGCCCGTTGGGCGCCTTCCGGCCTGTTCTCCAAGCGTCGCGCCCCGGGCCCGCCCACAAGCGCCTGCCCCAACGTCCTC 
ACCCCGGATCGCATCCCGCAGTTCTTCATCCCGCCTCGGCTCCCGGACCCGGGCGGCGCATTGCCCGCGGCCCGGCGGCACGTGGCGGGGCGCG 
GCACTCCCCGCGACCTGTTCGCTGCCTCACCTGGCGGGCCGCGAATGOTGGGCCTTCCTGCCCGAGAGCCCGCACACGCGCCGGCGGGAATCCC 
TGTTCCACGGGCCGCCACCTGCCCCGGCCGGGGGACTCCCCGCGGCGCAGTCCCGGCTGCACGTCTCCGCCCCGGACCTGCGCCTCTGCCGGGC 
CCCCGACAGCGACACGGCCTCGTCGCCGGACTCGTCGCCCTTCGGCTCCCCGCGGCCAGGCCTGGGCCGGCGCCGGGTGTCCAGGCCTCACTCT 
CTGTCCCCAGAAAAAGCGAGCTCGGCCGATACCAGCCCGCACTCGCCGCGCCGCGCCGGGCCGCCCACGCCGCCGCTCTTCCACCTGGACTTCC 
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TGTGCTGCCAGCTGCGGCCCACGCGCGAGAGCGTGCTGCGCCTGGGGCCCCGCGGCGGGCAGCTGCGGCTCTCCACCGAATATCAGGCCGGGCC 

CGGGCGGCTGCGGCTGCGCCTAGTGAGCGCCGAGGGCCTGCCCCGGCCGCGGTCCCGCCCCGGGAGCGGCGGCGGACGAGGATTTTTTTTTCGA 

CGGGCTCGGCCCCCCGGACCTGGCCGCCCGCAGCCTGAGAGCCAAGGTGCTAGACAGGGGCGCGGGACTTCGCAGGGATGTGCTGCTGGGGGAG 

TGCGAGACGCCCCTCATTGCGCTGCTGCCCCCGCTGGGTGGGGGACTAGGTCCCGGGTCATCCCTGGCGCCCACCCATCTCAGCCTGTAGCCTG 

AGCCCCTGGCTTCCTCAGGACGTCTCCACTGTGTCTGCAGTCCACATTCTTTCCACCCTGCCCGGCTTGTATTTATTTTTGCTAATAAAATGTC 

CCCTTGTCCTTAGCCAGATATTTCCCCTTACTGGCACCTTACACGCTCGGGCATAGAGCCTACCGATCTTCCCTCTATCCCGGCCATACGCGGG 

GGGAAGATGCTCATTC^GACGGTCTGAGTAGAGCAGACCTTAAGCAGTGGTTCTCAAGCTTGAAGGAGCATCAGAATAACCAGACATCAGAAAT 

CCTGGAAGAGCTTTTTAAATATGCAGGGTCCTGGGCTCCATCCCCATGAGATGCTCCTTCAGTAGATCTGGGCCAAGTAGGTCCTAAGGTCCCC 

GGCCAACAAGGCCCCCGAACAATCAGGGAGCCCTGCAATCACTGAGTCACTCTGACAGAAACCAACACAAGCCACCTTCCACTTGAGGCTGCAC 

AGAGGAAATTAACACTCCCTTCCTGTGCCCCTCTAAAACCCACATCTGTCCTGAAGACAGATGAAATTTCTGGCTCTTGAGAGTGAGTCAGGGG 

ATGTCAGATGAACACAGAGTGCCCTTTAGTCTTCCTTCTTCCCTCTTGCCTCTTCCACACCTGTGCGTCCCTTGAGGGGTGGGGCAAGTCTGGA 

GCCAAGAACCAGAGAGGTGCTTGGGTACCAAATGAATGAGATATAATGTCCCAGGGATTGAAAGGGGGGAGGTGGGGTACTACCAAAGTGTGAG 

AACTGTTCTCAGGAATGCCAGAAGAGCCTCCTCCAGCCAGAAGGAGGTGGGGGTGGGGGGAGGTGGATAATTGTAGGTCACATTGTGTTTACCT 

CTACCTGAATGTCCCTGACGTCAGCAGTGACCTTCTTCTCTCTCCCTCCACCTTCCCAGGAGCCGGTTCCTCTGGACTCAGGCCAGGCTTGGAG 

GAGGGAGGGAGGAAGTGAGGTAGGCACTAGGCTAACCCAACTTCTTTCTCCCTCTCCCTTGGGCCCTTTCTCATTTTTCATGGTGCCAGCTGTG 

GCCTGCACCAGGGCTAAGCTTGCGGGATCTGACAAAACCTCAAAAGCCTCAGCACCTGGACACGTTAAATTCCAACACACACACACACACACAC 

ACACACACAGAGACACACACACAGAGACACACACACACACACACACACACACACACACACACACACACACACGGCTTCATTCAGACAGCTCTCC 

AGTTCCTTCTCCCTTCCCTGATTGGGTCCGCACCACCCAGCCCTAGGCCAGAGAACTCTTGCTCCAGGTGTCCACCAGGTGGTGGCATTGACCA 

AACAATCCTAAGTGCTAACTACTACACATGGATTATAACCACATGAGGAACTGTTCCAACAATTAGTCAAGCCATTTATTCCTCCCAGCACCTT 

CTATTAGGGTGTAAATACTATTATTATCCAATGGGATCTTGGGCCTCGCATAGCTAGTAAAGGGAAGAACTAGGACTCACATAGCTAGTAAAGG 

GAAGAATTCAGGGAGTCTGGCTCCAGAGTCTGGACTCTTAATCACTTCAAGATAATACCCCCCACTGCCAGCTGCTGCCTCCCAATCAAGTCAC 

TCTAAAAGGGGCCTCCTTCCCTAAGATGGTAGCTCTGCAAAGGTTTCGTACCCTGCCAGTTTAAAATCCCATGTTTGAATTCTGGGAAGTCTAC 

CTATAGATTTAGGTCTACCCCTAGTACTGGATTTCTATTTCAGCCCCCAAATTCTCCCATAACAACCCTTGGTGAGAAACTGGATTTGATGCCC 

ATTTGAAAGTATCTGGAAAGAAAGTTAGAGGCCGTAGAACCTTCATTCATGCATTCCTTCAACAAATACTTCGGGAAGGTCCATCAGGTGGCAG 

GttTTGGATACAGCaGTGATTAAACAGACATGGGGATCAGAAAAGTGATAAAATAAGCCATTAAAATGTAAAGAATGCTACTTGGTGATATGTT 

ACAGAGAAAAATAAAGCAAGAAAGGGAATAGAAARGAGGGGTCAGATAAAGAGAAGGGAAGATTATAGGGACAGAAAGAGGGAGGGAGGAGAGG 

AAACTTTTTTTTTTTAACCATAGTACTTTGGACCAGGTCCTGAACTTTATCTGTGTTATCTCAGTTGATCATCACAACCACTCAGTAGAGTAGA 

TATTAGTATTCCTCTTTTTTTGGGGTGGGGGGACGGAGTCTCACTCTGTTGCCCAGGCTGGAGTGCGGTGGTGCGATCTCGTCTCACTGCAATC 

TCCACCTCCCAGGTTCAAGTGATTCTCCTGCCTCAGCCTCCCGAGTAGCTGCCACTACAGGCGCGTGCCACCACACCCGCTGGTTTTTTGTATT 

TTTAGTAGAGACGGGGTTTCACCGTGTTAGCCAGGATGGTCTCGATCTCCTGATTTGGTCTCATGATCTCGGTCTCGGTCTCATGATCCACCCA 

CCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGTAAGCCAGCGCGTCACAACCACTCAGGAGAGTAGGTATTATTATTCCCACTTTACAAAGAA 

AGAAATGGATCAGATAGATAGGTTAAGTAAGCTTGCCTGGGGAACAGCCCTGGCTGGAGGGAAAGGTTCTGACCTGACTCCACCCAGACACCCC 

CACTGCCACCCCAACTGCTTAGGGGAAGCTGTGAGGAAATCCAAGGCCACTCCTCCCAGGAGCAGTTCACTCAGCATTCACAGCCCTGAGGCTC 

TGTGATGGGGGCCCTAGCATTGCTGGAGGAACATCCTGGGTAGCTAAAGTACAGAAACATGGGAGTGAGGAGGTCCTAAGAAACCCTCCAGTGT 

GCAGATTGCTCTGGCCCCAAAGCACTTCTATAAACACTAGTCAGAGGCCAGGTGTGGTGGCTCACGACTGTAATCCTAACACTTTGATAAGTGG 

ATAAATGTGGGAGGCTGAGGCGGGCAGATTACCTGAGCTCAGGAGTTTGAGACCAGCCTGGGCAACATGGTGAAACCCCATCTCTACAAAAAAT 

GCAAAAATTAGTTGCXTGTGGTGGCATGI^CTTGTAGTCCCAACTACTTGGGGGGCTGAAGCAGGAGGACCTCT^ 

TGCAGTAAGCTGAGATCACGCCACTGCACTCCAGCCTGGGTGACAAAGTGAGAOT 

TAGGACAGGTATTATTGCCCCATTTTTACTGATGTGGTAGCTGAGGGCTGAGATTTCCCTCAGGGCCTACAGCTAGTAAATGGCAGACCACATT 
CTTATAAGTGATTCTGCCCCAGCATTTAAACCCTTCTTGCCACCTCCAAGCCTGTGTGACTATAAATGTTAATTGGTAGAGGAGAGGTACAAGC 
AGGGTCACTGTGGAAAGTTCAAGGCCAGGAGCTAGGGTCAAACTCCCACTGTTCCTCCACCCACAGTGGCCTTTGTGACAAGAAGGGGGAGGGG 
TGGGGACTGTGAGATCTGGAGGCTACCGAAGGTTACAGAGCCTGGGCTGTCCTTTTTIZAACGGTTGAGGCACAACCCATCCCTGAGTCACTCCA 
GTGGGTTGAGGCGTCCCCAGGCATGGAACCCCCTAGAACCCAAAGAAAAGTGGTCCCTAATCACTGGATCAGGCATCCCAAGGAGAGGGCCCTC 
CAAGGATGGGGCTGGGGAAGTGTGTGCCACCGCAGACTACCCAGGCTCCACATATTTTCCACCTTGACCCCCAGGCCCTCCCTGAAAGGGCAGA 
TTTGTGCTGAGCTTTAAGTGGTTTCTGTGGTTTAGGGTTGGGGAAGGAAGGAAAGAGATGCTGGGGACTGCTCCCCAGTTCCAAGCCACCACCA 
CCACCTCCCATCCCTTCCAGAGTGTTTGCCCCCAGCATGGAGATTTCCCCAATAAGGGGACTGGGCACGTGGGGATGAAATGATTCTCTGATCC 
CTATCAGCCCCTTCCTTATATAAGATTGTATTTGAAGAGGAAATAACCACCGCCCTGCTTTGAAAGGACGATTCTTCCAGATAAGGGGCTGTGA 
TTGCAGCAAGAGGGAGAAAGTTTAGACAAGAGGGGGAACTTCCCAAAAGGATAACCAAGGGATCTTCTTGCCCTGGGGAGAAAAAAAACTCAAA 
CTATCCATGCTTAGGGCAGGGGAGAGGTAGAGAATGCCTAGGAAGCATGTGACACTCCTAGGCCTAGAGGTCAGGATACTGTCTTCTAAATCTC 
CAGTCACTTCCTCCCCACCCTACATAGTAGCACAAAGTGGCACAACTGGGGAGTCAGCTGTGCCTGCAGTGTCTGGGGATGCTCTGTGTCCATC 
CGCAAGCATTCTACGTGACCTCCACTCTGTGCCTGCAATTGGTGGGTTGTAGAAGAGGTAGTCACGAAGGGCCCCTGGGAGACCCAGAGTCAAG 
AGGAAGAGAGGCCTAAAAAGGAGAAAAGATAGAGAGGGGACAGCTGGAGAAGAGCCACAGACAGGCAGGAGCCAGCAAAGAGAGACAGAGAGAT 
GGGGGATAACTGAGGAGTTCTGGGGAGGAGGGGAGCAGAACGGCATCTCCCCTGCACTCCCACGCCCGGCATGTTGCTGGCTCCTCCTGTCAGC 
TGGAGGGTGCTGGGGGGGCGGGGGGGAAGGGAGCTGCAAAGCACTTTACCTCTCACTCCAAACCTGCCCAAGGTGCAGAGCCCCCAAACAGACC 
AACATCCTGTTCTGTGCAGAGATGCATACATGGATGCGTGGGCCCACATTTACCAAAAGAACACGGGGGATAATCAGAGCCTCAGAGGCATAGG 
CACATACCCTTAGACTCAGTGCAGAAGGTCCCCAAAACTTCCCCTCCTCTTTCTCACTACTCATCCACTGTCAATGACCCTAGGAGTTGAAAAG 
TCCTTCTCCACTTCTACCTTTATCTCTCAATCTGCAGCCATGGGGAGACTCTGGGAGCTACCTAAGAACAGAGGTGCTGATGGTAGCAGAGTGT 
GAAGCTCCAGGGTTGGGCAGGAGTGGAGGATGGCGAGACGAGACGGCAGAAGAGGGAAGGGACAGCTGCTTGCCCTCTCCATGCCAGGTGCCAC 
GTGCACCAGGTGGGGGGGAGTGGGCGAGTCACGAGGCTGTGGCATGGCTGACTCCTGCTCTGCTGTTTACCAGCTGGGAACGAGAGCAGGAGGA 
GGTGCCAGGGAGCCTCTTGCTGCAGCCTGGCCCCTGGCCAGTTGCTTGTTGGGTAACCAGGAGAGTCAGGCCCAGCTAATCAAACTCTGGGCCC 
AGGCCATGmGGAGAAAAGCAGCACCAGGATCCCCAGAAGCCTCGTCCTCTTGGCCCCCTTCAGAGCCTTC^CTGCaGGCCTCAGTGTGGGCCA 
CTAGGTCTGGGAGCCTCTCCTTCTCCCAATGAGTCCAGTGCAGCATCTCTCCTCTCCTCTTCCCCACCATGGCTTCTCTGCCTCCAGGCACTCC 
TCCAGGCCTGCCCCTTGCCCCAACAGATGAGGAGCACGTAGAAGCATCAGGGGGTCAGGGAGTCCTGGCAAGAGCAGCAAGGGTTAGGGGCAGG 
GGCCGAGCAGGCAGAGGCCTCAGGGAACTGAACAGTCACTGGGAGGAGTCTGACTGCATCCTAGAGAAGAGACACAGTCCCCCAAACCTGCCCT 
CTCCATCTCCCCTATGCCTGTCACCTGTCTTAGGTAGAAATCACAGGATTCTAAAGTCACAAAGACTTGGGTCCAAATCATAGCTCACCCATTT 
ATTGTTCTTGTGTGAGTCCTTGGGCAAAATCATTAATATCTCTGAGAATCCCTCCACTCACTGATCAATCTGGAATAATAATGTTTCCCTGTGG 
TGGGTGCTGTGAATATTTACACAAAGTAAAAGCATGGATTTACATAAAGTGTCCTGCAAAGGGCCCAGCACACAGTAAGTGATTAATAAATGCT 
AGTTCCCTTCCTTTCTCCTGTCCTGTTTCTCCTCAAGGCTCCATGCACTGGTCCACTGGTCTCTCCTCATGTCCCCTCCTGGTGCCAGGACACT 
CTGCCAGCCACTCCTTTTCCCTGCCTGCTGGAGGGCCAGGTGCTCCCGCCTTCCACCCTCCGCCCTCCTCCCTCCCCTGGGCCCTGCTCCCTGC 
CCTCCTGGGCAGCCAGGGCAGCCAGGACGGCACCAAGGGAGCTGCCCCATGGACAGGGCCCCACAGAGACAGCACCGAGCCTCACGGGGTAAGA 
GGCCCATGGCCCTGCCTGCAGGTGGAAGAGACTGCTGGAGGTTCAGAGGAGGGCAGAAATGGCAAGAGACTGGGCAAGAAGTGAGGAGGGGAGG 
GAGGGACAAGAGTGCAGAGGAGAAAGCCCTGGGTTGGCAGGGAGTGAAACTGGAGGAGAAACAGGAGGAGGGGCTGGGGAGATGACAGAGGAGA 
AGAAATCGCAAAAGGAGAGAAACAGGAAAGAAAGGGAGAAGCGGGAGAAGGAAGAAACAGGTTGGAGGGTAGATGGGGAGGGAAGAGCCAAGTC 
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AGGGGAGCCAGATCTAGACCCAGCGAGGGGTCAGAATGTGGACAGGCCCTCCCRGGTGTGGGCTTACCCCCCAGGAGGCACAGGGACACTGCTT 
CCTTGATCTGGCCAGGACCCCAGACAGCAGTGGCCGGGAGGCTGGCTGCTCCACGTTCTGTTCATTCACCAGTGGAGAAACCTGTCCTTTAAGG 
AGTGACAGACTTGGGGAGTGTGGCAGGGGGAACCACACCCTGTCAGCTGCCCATGACCACGTAGCCTGGTCCTTTCCTCGCCACTCACCCAGGG 
ATGTGGGATTTCATCTCTGCAGAGAATGTGGGGCACTGGGCCATCAGCAGGGAAGGACAGAATGTCAGGCCGTCCTTGGCCCCACCCATGGTCC 
AAGTCAGGAACCCCCTCAGAGCAGGATCGCAGGGCCACAGGCTTGGTCAGCTGTGAGCATGGAGGAGGAAAGTTTGAGGGCCAGAGCCACCAAG 
CTCCAGGGCCACCTGGTGGAGGAAGAACTGGCTGCCTGGGTGAGCAAGGGGAGCACCCCCACCACAGGACTGCTCTGAGGTGCAAGGCTAGAGG 
CCAGGAGCCGGTGCCACGTCAGGGAGGAAGCTGGGTGGGGCCAGGCAGGAGCAA.GGGGAGGTGGGCGGGGCTGGGTGGGGCCTTGCCACCTCGG 
^^^ TTTTCTCCTCCCTmCCCCAGCAGAGCCCAGGCCATCAG 2CCACTCGCCTCCACACAGCCTAGTGACCACGGCCTGCCAGTGGGGAG 
CATCTCCCGGGCAGAAGGGCACTGTATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATGTCAGGTGTCAAG 
ACTGAACAGCAGAAGGAAAAAAATAACAGAATAGAGTCAGAGGTTAGGGAAGCTATAGGGGGTATAGGGCATGGTTGAAGCAGTCTTTTCTCCT 
CGC J CACCCCAGCAGAGCCCAGGCCA ^ 

^^f GTGTGTGTGTGTGTGTGTGTGTGTGTGTATGTCAGGTG TCAAGACTGAACAGCAGAAGGAAAAA^ 
°™?f^ GCTATAGGGGGT ^ 

G ^ C ^ A ^ CACCAACCATGCTCCAGCTAAGGCCCTCCCCTCAACGGC TGCTCCC 

C ^^^ CTACTGCCCAATCTCCACCCAGACCCGGCCAGGGAGG AGCAGCAGAGAAGGGAC MC CT^ 

TCTCTGAAGCCCTGGTGTTTTCAGGCATAGATAAGCAACCAAGAGATTTCAGTCCCACAGAGATTTAACTCTGGCTGTAGGATATTTCTTGTGC 

ACCTCCAATGAAATTACAAAGTAAATAAGACCAACACAGTCCCTGCCTTCACAGGGCTTTACAATTTGGCAGGAAAGACCCATTTCATAGACAA 

^ GACAC ^ TTAmGCAGTTAGGTGACAGTTGGTGACATCGTGAGTGCCAGGAAA ^ 

G ^ GGGGG Zf GTGTGGCTTCTCCAAGGAA ^^ 

AGGCATTCTAGGCAAAGGAGCAGCTTGGGGGAGTCCCAGAGGCAGTGAGGAGCCTGACACTTCTGGGTACCTGGAAGAGGGCCAGTGTGGC^ 
AGGGCAGAGGAGGAGAGAGGGGCACTGCAGGGGGTGGCCTGCCTGCCCTTCAGACGCCAGGCTCTGAGGGAAGGAGTGCGGCAGTGGGATCCTA 
GGAGTGGGGAAAGTGTCTCAGCCCCTCATGATCTTCAACCTTTGACGTCAACCCCCTCTCTTGTCTTTACAGAGCTG^ 

t^^?™^ GGTCCGGGGCAAGAAAATG 
^ ACA ^^ GAGGAGTCAGGAAGAGATGGCAGGC ^^ 

T GAGGAAGAAGCCTGAAGCATGAAAGGAAACACTGTAMG ^CTAGGAGAGAAC^ 
^^^^^ 

ACTGTCGCCTGGGCTGGAGTACGATGGCACAATCTCGGCTCACTGCAACCTCC^ 

^ R T^^ AGTACAGGCACCCACCACCACGCCTGGCTAATTTTTGTAm ^ 

^ CC J GAGGC ^ GG ^ TGGTGCTCATCTCTGTC ^ 

AG "^ G I^ G ™ GGAAACAGAATGGACAGGGGCAC TCTGTGTCC 
^ AGAGAGGACTTCCCAGTGGACGC ^ 

ctagtcccccagagaatgcacacagtcccaaagctatgcccatcagggcc^tgcgtgccct^^^ 

CCTCCAGGGTAGGAGTGGCCACACCATTTCTCCATAGCCGTCCCTTGACTGCCTTGCCAGTTCCTCCTGAGAGCTCACTGCC^TCTCG 
GCCAAAATTGTCTAGAGCCTCCCTGTTCCAAGTAGAGACATCTCAGAGAGC^^ 

GGCCATCCAGGATGCTACCTCCTCCTGGGTGGGGGTTGCTTTGCTCAGCATAATCCTGATCAGTGTCTCGCCTGCCCCTAGCC 

cggaaatgctgagcagggccccgggackaaagcgggtovgggagtgacgcgggtgagctgggggaggggggtcacggacct 

ggagtagggggactttcggagcagcaggaactgggagaggtcaaaccctattcctacccttaacc^tgacS 

^cotatccc^ccmcocaccbgtc^^ 

^ GGGGAGCTCCTGAAGCCCCAGGMGGC ^^^^ 

CcSr^rrrrf CAGAATCCAGGAGACATTAAG 



^ GA ^f GGGTCCAAGATGGGGAACCCGGGGGAACTCCCGAG ACCAAGAGGGAGCCTGAATAC 
CC^TGTACCCCACAAAGCACCTAAGAGGCTGAGAAGGTCTCTGGAATTGTTTGGCCCCTGAGAAGGACCCCCCTCCCCCA^ 
T™r™^ CATACCGAGGGACCTCCCAGGCTG ^ 



TCCTOTCGAMTGAGGAT^ 
TCCACCCACCTTGGGCTCCCAAAGTGCTGGGATTACAGGCGTGAG^^ 

CATAAAACATCGAGAACCATTTCTGACACATAATAGTAAGCACTATTATTATGATTATGAGTATGATOATGGTC 

TCCAATTTCAGCAGTTTGGCTCCTAAGGAAATTTCTGGTTTCCTTCTGTGGATTGTGGGTATTTGCCTGGTGAT^ 

C ^ G ^ TGGCTAGCGCAAGATATATGTGGTG TCTGCAGGGAGGAGCGTGGGCATGGGAGTGGTG^ 

ggtatggctgttggcagtccacagggtgtcaggtggcacatgccaccaccccaggcagacatcctgtg 

CTGAAGTCACCTGGCAAAGAGGGTCAGGCTTGGAAGGTCCTCGGGGGTAGGAGGAGTAGAAATTTGGCTT^ 

gctccccagccagaactaccctggcgggtgga^cagcttttaccgcgtgtggctgtcgcatgtggttttggaa^Sc^ 

<^TCCAGGCCCTTAATTTTAC»AA^ 



TAATTACTAGGGGCCCTGAACGCACTCTCCTGTTACAGTGTTTCCCTTGTTACAGTGTTTCCCTCTGTGCCTCCAGCCTGCTTGTrArTnaaar 
GAGGCCAGAG^GTTGCTGTGCTCTGAAGCAACAGGACAGCGAGAGTCAACTGAGGTTGGCAGGCAGCAGGGC^^ 
CTCAAAGGCACCAGGCTTTCTGCGCAATCCAGGGACATGAGGACTATG^^^ 



CATGTGTGTGTGTGCGTGTGTGTGTGGGGTGTGTGTGTATGTGTGTGTGTGGTTCTCCAGGGTCAGTCACCCATTTGACCGGGGAACraarrr s ■ 

atggagatgggattggaaagacctcggcctcacccttitcctggcttggagccctgggccaacaS 

CCTTCCAGCAGAGCAAGGGTGGGCAACCTCAGGAAGTCCCCTGTATTTGTTGTGAAGGGAAGCCAGGGAAGCCA^S 

GGTGAAGGAGGAAAAGGGAAGCCCCATGCCCCTGTGGCTGAGGCCTGAAGCAGCCCCAGCTT^ 

GAGGCCGTATTGAGTCCTGGAAAGACCCCTGGACTGACAGTGTAJVGACCAGGCACTTGTGCCGCCTATCACTGGCTAGCCM 
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AAGCCAAGTCACTGGGCCCTGGTCTACCATCCGCAAAACAAGGGAGCTG?ATTTTAAGATAGAACAACMJ^CCAACTATGGAGAGTCTCCCAT 
TCCAAAGGCCCAGGGCCAAGAGAGAGCCCAGTGCCCTAAGGCAGGCATCCCCAAGGGTGATGATGGAGACTCAGCTCTCCCAGAGGTTAGAAGG 
AAGGGAAACCAAGGAAAGAAAAGAATTCCACTTCTGTGACAGGGACTGAGGCCACAGTGCAGGCATATGAGCTGGGGTGGATAAGGAGGGCTGG 
AGAGAAGAGCCAACAGCTTCTACACAGAGGAAAGGGCCCCTTGGAGCTTCCGTTTCCCTTCTAGCTTCTCTCTATTAGCAGCAAACGCTGGCAG 
ACTGGTCTTCCCAGAGATGGCCCCTAATGAGCAAATCAACCCTGGGATGAAATGACTAGGTGTGCTTCTAGCCCAGCAGCGGGGCAGGAGTCCC 
CAGGAGGGGCTGAGGGAGACACTTGGCCAGCTCTCCATTATTCCCACCCCCACCACACACACACAGCCCCACCCAGGCGGGGAAGTAGGAGAGA 
GGGCCTCCTCCAACGAGGGGGTCAGTGCCACTGGTCCTTCTCACTTGGACATTTACAGGTATCTCATAGCCCCAAGTTATCTGACCCCAATGAG 
TGCCAACCACCACCAGCCCCTCCAACCGCCGATGGCAAAAGTCAAAGCACATGGGGCTTGGGACTGTGACACACCCAGAGACCAAGGGCCCGAC 
AAAAGGAGCAGAAACAAATCAAGAAATAAGGAGAGATGCAGAGGCCCAACTCAGAGGGCGAGTTTCTGGAACACCTAGGGAGAGAGTAATGTCC 
AGCTGGAGGTGTGGTTGGAGAAACACCAATAGAGCCAAACGCATGGAGGTGCAGCCGGGCGTGGTGGCTCATGCCTATAATCCCACTTCAGGAG 
GCTGAGGCTTGAGGCCAGGAGTTTGAGACCAGCCTGGGCAACAAAGTGAGCCGCTGTCCCTACAAAAAAAGTTTTTTTTAATTCGCTGGGCATG 
GTGGCGTGTACCTGTAGTCCCAGCTACTCAGGAGACTGAGGCAGGAGGATCGTTTGAGCCCAGGAGTTCAAGGCTGCAGTGAGCTATGATCAAT 
GTCACAGraCCCTAGCTTAGGTGACAGAGCGAGACCCTGTCTCTTAAACAAACAAACAAACATGAAGGTGTGAAGCCCAGAAACAGAGCTGGAA 
TGCAGAAGATCACAAGGCACATAGACACAGGGAGAGGCGGAGAGAAAAGATAACTGGCAGTAAAGGGAAGACAGGGAGACACAGGGTCTAGGCA 
AGCGGTAAGAGGGAAGTAGGGTGGCTCTGACAAGGATGGCACCAGCACCCTGCCATCCGACCTGCTGCTGTCAAGTGGAGATAATGTGTCTGTA 
CGCCAAAGAGACTCCCAGCCAGCCAGACAGAGGGTAGCCCAGACATCTTCCCCTAAGGGCATGGCCAGCGTGGCGCCAATAGGCACTCAGGCCC 
TGGCATTTGGTCTGGATGGGGAGGTGGGAGGCCGAGGGGTGTGAGGTCACTGTCTATGAGCTGATCTTTCTTAGGTTTGGTCATGATCATGAGG 
AACAGTGGGCCAGAAAGGACTCCAAGTCCCCAGGGTACACAGATATCACCCTGAGAGCCCAGGGCCATCTTAGGACTCCGTGAAGGGCTTCTTC 
CTTCCTTTCATCACTCCAGCACCCTTCTCTTTCCCCGTCTTCCCATTCCTAACAGAAATACCAAACCACCGAGCCCAAGGTGCTAGACTCTGAA 
AAGACTCAGCTTGTCCCAGCAGAATGAAAATATTCGGTCCCTACCAAGGGCTCCTCCCCATCCCCTGCCGCTGTGCTGCTGACTCAAACTAACA 
GGGAACAGGACTTTCCAAGGGCTAAGGTCTCTCCCAGGCGGGCAGCCCAAGGCCCGCGCTCCTGTTCCCATATAGCTAGTCCTTTCTGAAGTCT 
CACCTCCACGCCTGCTGCTGCAGTGCAGCCCCTTCCCTGGGGCTCTGAGGCTCAAAAAGGATGGAGATGTCTATTTCGGGGGAGGGACAGTAAC 
AAGGCAGGGCCTCAGGGCCAGAGCCAAGGTCTTTCTGGGTCCACTACCCTCCTGGAGCAGTGAAGGTGCTCTGGGATGAGGGACAGATGGCCCT 
GAAGGCAGGGAAGGTGCTGATGGTGACGTCTGGGCTCCCACTCGCCAGAGCTTCCTCCTAGTGATTCATCCCCTCCCCCATTCACTGGTTGTTT 
TCACTCGCCTTTCTCCAGTCCCAGACTGTGGGGGTGGCGGAGGCACCAGGAGGGGGTTTCGGGTGGCTGGCTGGCTGTCATTCATGGCTTTTCA 
AAACCCCAGACTCTCCCTCGCCCACCTGAGTTTTAGCTTCACTATTTTCTCAGCCCCAGGATCTGGGTGTTTCAGCAGAAAATTCTCACCAGGA 
GCTGCGGTGAGGGCCCTGGCCTGGGCTGGGGGTAGTGTTCGCCAGGTAGAACCACTTCTCCCCCAGTCCCCACCaGCCCTCCCGCTCCTGCTC 
CCCTGTGGTGGCACCCACCACCTTGGTTTCCAGCTTTGCAGAAGCTGGGGGAACTGAGAGGTGAGAAAGGAGGGAGGCTGGTGACAGGTTGGGG 
TGTGCAAGTGACCCCTGACCGGAGCTGTGGTCTCGGTGGGGATCGAGACAGAGAGTTCTGGCTGTGGGGAGAGGAGGAGCTCAAGCTAAGGAAA 
GAGATGCATTCCTCTTTCTCACTCATTCATTCATTCTGCAAAGGGAGGCATACCAAGATGTATGGAAACCTAGTCTATACCCTAAAGGGGCTGT 
GGTGTTCCTGAGGAGTCCCCGGGAACCCTGTTGTTGATATATAAGTCATCCCACTTGGCCTTAGAGAAAGGGTTAAGGGCAGGAGGAGGCTGGG 
ACCTCAGAGGAAGAGTTGGGACAGAGGGAATAATATCTCTTGGGATCTTTATACAAACAGGAGTCCTGGCTTTAGTTCTGTGGGTTTCCTCTGT 
GAATTCTGTTCCTAGACCACCACAATCACCTCACACTTTTACCCCTACAGCCAAATAACCATGTCCTCTACCCAGGTCTCCGGTGTGCATTTGG 
GCGTCTTATCCTCATAAAGTATATAGCTTAAGGCTTGAGGGCACTGGCTGCAGAATTACAGAGATCTAGGTTCAAATGCCAGATCTGCCACTTC 
TGGCTGTGTGACCTTAGTCAAGCTGTTTATTCTCTCTAGGCCTCAGTTTTCTCATCTGTAAGATGAGGATGATACTAGCAGGGCCTATTTCACA 
GGGTGGTTGTGATCATTGAATGAAAATGCATGTAAAGCCTGGCACAGAOTAAGAATTCAGCCAATGCTTATGTCTATCATTATCCTTTCTCCTT 
AATCAGTATCCACTGGAGAAAAAGGAGAGAGAAAGAGGAGAGGAAAAGGCCCAGCTCTAGATTGACGAGGCACCAGGAGGAGATGAGGACCCCG 
GGGTTTCTCTGTGTGAACCCATTCTCTACCATGATGGTGGGGGGGTGGTGGTTCTGGGGTTTGAGAGGAGAGATCCCCCTGGGTTGCAGCCCCT 
CCCCTGCTCCTACCACTTCCTCTCTGTGGCATAGGGCACCTGGACAGGGCCCAGGGTTGGCTTCCTAAGCTGGCACAGGGCCAGGCTCTGGAAG 
TACTCAAAGCACTATCATTGAATCTCACAGCTGTGAGAGGCTCGATTAGAGGAGGATGGAGGACTTTGCCTCTACCGTATTTCCCCTCATAGGA 
GGAGCTACTAGGATGCTCCTGGGGGTACTTCAGTCTCTAAAGCAATTCAGAGGAGATTCAGTTTCTTTTTCTAGTATTGTCTCAGAATGAAGTC 
TTAGAGGTCACACTGGATGGCAGAAAAGATGCAAGAATGAGCTCAGGAAAAGATCGCCAACCCCAGCCCCACTCCCTGGAAGGAGCAGCCTGGC 
AAAAAGGCAGGAATAGGGACTAAGTTCTTGCTACTCAAAGTATAAGCTGAAGACCAGTAAGCTTAGGCACCAACTAAGAGCTGACCAAAGTGCA 
GAATCTTGAGTCCCACCTCAGATCCCCAGGTAATCTTGTTTGAGATGCAGAAAGCCATAGTCATTCAGTCATTAGATGACTTAAGGAGCTGGCG 
GGTGCATTTGGGCATTTGTCTCTCCTTTTGGAAGATGTGGAATTGGAGTTTTCTTTTGGAGAAAGCTCTCTCTCAGGAGAGAGCTACAGTGAGA 
GAGCTGCAGGTGAGATGCAAAGATCTTTCCAAGACAGCAGGCGAGGGTAGAGTTAGGGCTGCCATGGGAGCAGTGGTGCAGGGGCTGGTTCGAG 
GTTCCTGACCTTTGCTTGGCTCTAGTTCCTGGCACTGGCAGGCCCTTAGATGGTAAGTTCCTGGCAGGCCTGGCTCCAGGGCAACAGTTrGAGT 
AATCCTGTGATTACTCAGCTCCTTCTCCCCAATCTGAGTTCCCACCACCTGCTGCTTCAGGGACGTGTCTCCCAGGGGTAGCTTTTGAAGGTGA 
GTTATCATCAGAGGTGTTTTCAGCTCCTCTCACCAACCCCCAAGTCTACCAGCCCCCTTCCCGTTCTCCCCCACCCCTTCTCTACAAGTAACAC 
ACACCCTCATGTACACAGCACTGGTACTTTCTTTCTGAGGTTTGGGTGGATGGCATTGAAGGGAGTGCAGGTGGCAGGGGAAGGAGGGGGGAGC 
AGGACTAGAGGGCCTGAAGTGCTGAGGGGGCCATGGGTTGGGCAAAGGCCAGGATACAAGCGTGGATTTTCTGTGTTTCAGTGTTTCCGCAGCC 
GTCTCTCCATCCCTAGATCTATGTCTCTGTTTTTCCTGGACCCAAACCTCTTGGTCTCTCCAGCTCAGTGAGGCTAGGGGGTCTGACATTCTAG 
CTCAGAGTCTTTGGCCTTGTGTGTCTGTCTCACTGGGTACTTCTGTCTTGGACTGGGAGGATGGAGGATGGGCTGACCAGGTGGCTGGAGTCCA 
AGGCTTTGGTGTTGCCCAAACATGGGTATTTGCGAAGGGGGTCCTTGACTGGCCGCATCTTCCTATGAGAAGGTCAAGGTCTTGGTGACACTGT 
TGTGAGGTTCCTAGGGCCAGGAGAAGCAGTGGGTCAAGCATGGGGCAGGGAGATGTGTCTGGGGTCACCATGTGGTCAGCACACACACGCACGC 
GGATGTGGCTCTTGGAGAAGGGAAGAGGCAGGGAGGCCTGTGGTTGACTGCTGGGCCAGAGCCCGAGTTCCCACTGCGGCTTGGCCTAATCTCC 
CTCCCGCTTACTTTTTTGGGTGGCCCACGTTGGTTTCTCCCATCTCTGGTCTTAGGCCACTGAAAAGAGAGATGCCACAGTGTTGGAGGGGGAG 
GTGTTGGGCAAGAACAGAGTCCACAGGGCCCGAGTGCTCCTCTCAGCCTTGCCAGGCCCACTGGTCTTCTCAGCCTGACCTCTGCTCAGGAGTA 
ACTTGAATACACAGTGCTTTCCATGGGTGATATCATTTCATTACTCTCTGTTACCTACAATCACCCCATGGACAGGCAATAATACTTTTATCCT 
GATCTTGCTGACAAGAAAACGTAGGTCTAGAGGGAGAATCTAAGTGACTAGAAGTATGGGGGCCCCAACGTTTTCTGCCCCTGTTCCAGACACC 
CAGTGCCCTCTTATTCTCTCTTCCCCTCCATGTATTAAAATCTGCTCTTAATTTACTGGAAAGAACCTGGAAAACTCACTTACCGCCTGGTCCT 
GGGGGGACCACAGCTTACAGTGTGAGCACTGGAAGCTTGCTGCTGGGCAGGCACGTGTGGCTGGGGGTTGGGTGAGGAATTGAGTGCTAATGAA 
GGGATTTCAGATACCCATGTGCCCTGTCCCCGTCAGGGTCAGCTACTGCCTCTGACTCACCTCAAGTCTGGCCTGAGGGATGATGGTTTAAGAA 
TGATGGAAATAATATTTTGGGGAATGGCGGGCAAGCCATGGTCTCCCTGCCCACTTCACATCAACAGGCCCTACATGTGACCAGTGTCCAGGCC 
AGGGACTGGAGGTGAGATCACAGCAATGTGCATTCGCCCTCCAGAGAGGCTGCCACTTCTTTTGCCCCTTTGGTGGGAGACACGTCATAGATTA 
AAAGGGGCTTTGGCCCTTCTCTTCACTTTTCTGGCCTGTCCCGCCCCAGGGCTCCCCACTCAGAGGGGAGGCAGCAGGTCAGTGATGGTGGAAA 
AGAGACCCATGTGCTCTGGGAAATGCTAAAAACACCTACAGTAACCAGGGATCCCAAGCTTTGCCCAGCTACCTTTCAAGGAAGAGCTGGGAGA 
AGGCCTCCTGTGGTCCGATGAAGCTCAGCAGAGAGTCGTGGGCATTGACAGGAACAGGGCAAAGCAGAGATGAGCCTAGGGCCAGCAGCAAACC 
ACAGGGGTAGGGAAGCAGGTACAGGTTACAGTGAGTTCAGTGGGAGAGAGAACCTGGGGTCCTAGTGCCCCATGAGCAGACACTAACATACAAA 
TATGCACGTGTGGACGCAGGAGCAACCAGATATGTCGTAGGCTCACAAATGACACATACTT'XTCTTGCATATGCACACCCACAAGCACACCTTC 
AAACATGCCCACTGAAATGTGTACCCGAAAAGACAGGTACACAGAACAGCATAATGGAAAGCTCAGGGGAACTGGGATGTAGATCCAGCTCTCA 
GGCAAACTAGCCTATGACCCTGGCCCAACCGCTTTGCCTCATCTGGCTTAGTCCTTCATCGGTAAATGAAGAGGTTGAATGAGATGGTCTCTAG 
TCTCAGCCATTTTTAACATTGATGATTCATGTTCACACAAATGGATACAGATGCCTTTGTACAAACATAAGTGTTCACACTCAGACACACGGAT 
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GTACACAAAGCCACCCTCTCTCTGCTCTGGGGCCAAGAGCCTAAGAGCCCTGGCTAATTCTTTCCCTAGGCTCTCAGGCATCCAGCAGAGCTGG 
GGTGTTGAGGCCCCGTTTCCTGGGTTCCTCCCTGCCATCCCCTCACCCTGTCTCTGTATAGCACCTCCCTGAGCCTTCACTGTCTGGCTGGGAA 
GGACTGGCATCTCTGCCTATCCCCCACCCCTTGTGTACCACATCTTCCTGCTATACCCTACACTTTGCCCATGGGAGCTGAGCCCCAGCGAGGG 
AGGGAGGCACAGAGGAAGCCCCTTCGGCGGGAAGCAGGTGTTGTGAGGCCGTGAGGAGTCCTATGTCCCAAGGCGGGAGGGAGGCAACTGGAGC 
TTTTCAACTCGAAGGGCTGAGCAGGTGGCCCCTCTGCAGCTGCTTTCTCTGCCTCCATAGCACTGATACAACTCCCGGCCACCCCTCCACACTC 
CCCTCCTCTGTGAAACAAACACAGCTTCCTCACACCCTTTGCTGAGAAGCATTTGGCATTTCACTTCCCCTTCCATTTTGCAAGAGGGAAACAG 
CAAGCTGGAGCTGGTTGGAGAAGTAGTGGAAGCACCAGGTACCTGTATCTGCAGCCCAGGTACATGGTGGTTGAATGCAGAAAAGCCTCCTGGG 
CTGACCTACTTCTCTTTCTCTCTTCCAGCACAAATTGAAGTGATCCCTTGCAAAATCTGTGGGGACAAGTCGTCTGGGATCCACTACGGGGTTA 
TCACCTGTGAGGGGTGCAAGGTGAGTCATAGGCATGTGTATGCCTGCATGTGTGCGTGTGCATACACAAGCGCGCGCGCACACACACACACACA 
CACACACACACACACAGTGTCTCCTTAGAGATAAACAAGGGGGTTAATGGCCTTTGTTCTGACTCCAGGGATGATCTCCTGGGCAGCCAGGAAA 
ATGCCTGAGTAGCGCCTTCCTGCAGGGCCCTCAACACTGGCAGGGCCCTGTCTTAAGCTGGGGAAATGACTACAGGATAAATTGCAATTACACA 
AATAGATGGAGGAGAGAGAAAACTGACAGGTCGTGGGATGTAGAAAAGCTGCCAGAGCTTGTGGGCTGGAGGCCTTTGTGAGTGAGCTGGGCCT 
GACCAGGATAAGCAGTCTTGCCCTCCACCTGCTTTCCCCAGGGCTTCTTCCGCCGGAGCCAGCGCTGTAACGCGGCCTACTCCTGCACCCGTCA 
GCAGAACTGCCCCATCGACCGCACCAGCCGAAACCGATGCCAGCACTGCCGCCTGCAGAAATGCCTGGCGCTGGGCATGTCCCGAGATGGTGAG 
GCCAAGTCGACAGCCCCCTGGGGTTTTCCTGGTGTCTCCAGAGGGGCAGCCTGGCCTGCTGAGCTAGACAAGGCTTAACCTGCAAGACGGCCCA 
TCCTCTGGTCTCCTCTCCATTCGTCCCGGTTACAACCCCTTGTCTCCTCCCCTCCAGGGATGGATGGGTCACCCCCATCAAAGTTCTTTGGAGT 
CCCCAACTTTAGGCTTTGCTAGAACAAACATCCTCTTTCCAAGGTCCCATACCTCTTCATCTCTTCTTACTTGGAACGAATTCTCCTCACTCTG 
CTGCCCTCTGGCCCAGCTCCCATGCAGCTCTGGCACCTTCCCCTGCTACCCTGTTGTTGTAGTTCTAGCTCTATCTCCTTTTCTAATCCCCCAT 
TCCCATACTTGGACACAGGACTATAGCCAGGAATGGAAACAGAATTGGCCTGAGAACAACCAGAGGGTGGTCGTGGGGGAGGGCTGGTGTTCCT 
GGTGCCTTATCCACCCTCCTCACCCACCACCTCCTCACCAGTCTCCCTGCACACCTCCACCACCACAGAAGGAGCCTAGGGTGGAGCTGGGGGG 
GCATGAGGTGATGAGGAGCCAGAAGGAGCCCGTCAGCACTTTTCAGTGCCCAAAATAACAAAGCAAAAGGAAGCACGCAGGGGTGCAAAGGGGC 
AGGCGGGGCGTAGGCTGTGCCCCTACACCTGGGAGGGGTGGCGGGGGGAGTAAAAAGGCAGGAAAGAGAGAGCAGAAGAGGATGTTCAGAAACA 
AGCCGCGGAGCCCGGGTTGGGCTGTGGTGAGTATCTAGGTCACCS.GGGAGCCTGCAGGCCTGACCACAGGGAGACCTGTGTTCTCAGCTCTCCT 
CTTCCTCCGACCCTCCCAAAGAGGCGAGGTGACCCCAATACAGCTTGAGGCCCTCTGCTCGACCACCCCCAGCCCCAAGATCTGGAGGCCAGAA 
TCCCCAGCCTAGACTCATTGCTTGAATTCTGCCATGATTCAAATCTGATTTAGAACTTAGAAGATTTTGCTTAGCAGATTGAAATGGCAGACTG 
GACAGACCCCAGAAGCAAACAAGAGTGAGAGGTGGACGGGGTCTTGAGCATAAGTTCCCTAAAGGCTAGAGAAGCTGTGCTTGGAGTCAGCCAT 
TCAGAGAGCAGCAAGTTAATCCTTTAATGACCAAATGCCTCCTGACCCTGCCCTGTGCCATGTTCTCCTGCCTCATAAACCCCTGGTCCCTGGA 
CCTCTTTCAGCTGTCAAGTTCGGCCGCATGTCCAAGAAGCAGAGGGACAGCCTGCATGCAGAAGTGCAGAAACAGCTGCAGCAGCGGCAACAGC 
AGCAACAGGAACCAGTGGTCAAGACCCCTCCAGCAGGGGCCCAAGGAGCAGATACCCTCACCTACACCTTGGGGCTCCCAGACGGGCAGCTGCC 
CCTGGGCTCCTCGCCTGACCTGCCTGAGGCTTCTGCCTGTCCCCCTGGCCTCCTGAAAGCCTCAGGCTCTGGGCCCTCATATTCCAACAACTTG 
GCCAAGGCAGGGCTCAATGGGGCCTCATGCCACCTTGAATACAGCCCTGAGCGGGGCAAGGCTGAGGGCAGAGAGAGCTTCTATAGCACAGGCA 
GCCAGCTGACCCCTGACCGATGTGGACTTCGTTTTGAGGAACACAGGCATCCTGGGCTTGGGGAACTGGGACAGGGCCCAGACAGCTACGGCAG 
CCCCAGTTTCCGCAGCACACCGGAGGCACCCTATGCCTCCCTGACAGAGATAGGTGAGCAGCTGGGGAGGTGGAGAGGGTGGTAGAGATGAGGG 
AGGGGTTTCCACCAGTACCCCGTATCAATCAAACATGCGCCTGAGGGAATTGAGGGGTCCAGACGAGGGGCGGAGGGAGGAGGCGGAGCAGGAT 
AGGCCAGGCTGAGAAGTGCCCTTGCATGGGTAGGCGTAGGAGCTGGCTGAGATCAAGCCATGCCTTCCTTCTCCGGCCCCAGAGCACCTGGTGC 
AGAGCGTCTGCAAGTCCTACAGGGAGACATGCCAGCTGCGGCTGGAGGACCTGCTGCGGCAGCGCTCCAACATCTTCTCCCGGGAGGAAGTGAC 
TGGCTACCAGAGGAAGGTGAGGCCAGGAGACCTGCAGGAAGGGAACGTATCCCACCCCCACCGGGAGAGTTCAGAGATGGCTACCTGCGCACGA 
CTGGGTCCTGGGGCAGGGCGGGACATCACAGACACAGGCTGGCCAACAAGCATGTGCACACCTTTTATGTACAGTTGCGAATGTGTGTATCTGT 
CTACACCCCAGCAGATGGATGAGCGCTTTTCCTTAGTTCTTGCCTATTAAAATTGTACCTGGCCTTCATCCTACCTCCTCTACCATGCAGACCT 
TGGTGCACCCTCCTTCCTCCTCTTCCATCAACAATAACAATAATCAGAACCCTGATTACCATTTGTTAAACACCCCTTCTCTGCCAGGCATTGT 
GCTAAACGCTTTATGTAAATTATCCTCAGCCCCTACCACAACCAACCTATGAGGGTGGCATTTATTCCTACTTTTAACAGACAGAAACTGAGCC 
TAGAGGGGTTAATAGGTTTCCTCAAAGTCACAAAGTGGTGGAACCAAAGTCAAATTCAGATTCATCAGGCTCCAAAGTTTATGCTGCCTTTTCG 
ATCACACTCTCATACCACCTGCTCTAAACACACTCGTTTGGCACTTCACATTTGCTTCTCCAGGTTATTGAGACCTTGGGCATAACCTTTGTGG 
GGGAAGGGGCAGCTGTATGTCCTGTTCACCTCAACGAGATATACCTTGTTGGAGGGCAAAGCTGTATCTCATACTTTTTGGATTCCCTCACAAC 
AGCTAACTCGGTGTCAGCAGCCGGTAGGTGCTCAGTGTGTGGGACTCACTGGCAGGAATCTGTGCATTTGTGCTAAGACCAGGCTTTTGAAAAT 
GCTAGTTGAGAACATAGGAGTTCAGAGCCTACCCCTTGCAGTTTATTAGGTGGGGCTCCAGGGCTCAGGAGGATCACAGGGCCACACAGAGCGC 
TACAGCGGGACCCTCCTCCCTCCCTGCAGTCCATGTGGGAGATGTGGGAACGGTGTGCCCACCACCTCACCGAGGCCATTCAGTACGTGGTGGA 
GTTCGCCAAGAGGCTCTCAGGCTTTATGGAGCTCTGCCAGAATGACCAGATTGTGCTTCTCAAAGCAGGTGCCCAGGGATGGGTGGGCAGGCCT 
GGGGACAAGGGGACAGAGCCAAGTGGAGGGAGGTGGCTTAAGGAAATCAGGGGGACAGAGTCAGATCCTGGCTTTGCTTGACACTGTCCCTGCA 
TCTTCTCTCCCCACTGCCCAGGAGCAATGGAAGTGGTGCTGGTTAGGATGTGCCGGGCCTACAATGCTGACAACCGCACGGTCTTTTTTGAAGG 
CAAATACGGTGGCATGGAGCTGTTCCGAGCCTTGGGTGAGGGGCAGGGAGAAATGAGAGGGAAGATTCTGATGCCAACCCCAGGCAAAGCTTTG 
TGACCCAGGGCACCCTCTTTTCAGGGCGAATTGCCCCCTCTGCTCTAAACACAATAAGGGCGGTGTCCTCGGGCACCATCGCTCCAGCCACTCT 
CTCACTTTTCTCATTTCCACTCCATCAGGCTGCAGCGAGCTCATCAGCTCCATCTTTGACTTCTCCCACTCCCTAAGTGCCTTGCACTTTTCCG 
AGGATGAGATTGCCCTCTACACAGCCCTTGTTCTCATCAATGCCCGTGAGTGTTGCTGGGCTTGGGTGAAGGACATTCAGGTGGCAGGGGCATG 
GCAGATATTGAAGAAGAGTCTAGACCTTCAGATGTAGTTAAATCTGGGAAATTGCTTTAAATAGCAGAATGAGCCCTACTCAGTATTGCTATAA 
AATAAAATGAGTTAAAATAAAGATTCAGAGGACTCTCAGAGAGGGACAAGAGCAGCATAAGGTGGGGTTGTGGGAAGTGGGGAGAAATGAGGTT 
GAGAGGAAATGAGCCACTTTCCTGACAGAAATGTGTCTGATTGTTAGTCTATGGCAGTGATTTCATTGTAGCACACATCAGAATCACCTGGGGA 
GCTTTAAAAACTATTGCTGCCTGGGTCCCACTTCCAGAGATTCCAGTGTACATGTGCTCCATGACTTATGATGGGGTTATGTCCCAATAAACCT 
ATCGTAAGTTGAAAATATGGTAAGTTGAAATTGCATTTAACACGCCTAACTTACTGAACACCATAGCTTAGCCTAGCCTACCTTAAATGTGCTC 
AGAATGCTTACATTAGCCTACAGTCTGGCAAAAGCATATAACACAAAGCCTATTTTATAATAAAGTGTTGAATAGCTCATGTAATTTATTGAAT 
ATGGTTCTAAAAGTGAACAGCAGGATGGTTGCATGGGTATTCAAAGTATGGTTTCTACTGAATGCAAGTGGCTTTCTCACCAACATAAAATCAA 
AAAATAGTAAGTCAACTCATCIATAAGACTGGGACCATCTGTAATTGATAAGGGGTGCACTGAATTTTAACAGCCACCCCCAGGCCACCAAGATT 
AAGAATCACTGCTCTGTGTGAACTAATTTTAAGGCTGTATGCCTATAATAGGAAGACTCTGGATATCCTATCCACTCCCCTGGCATGGAGTAGC 
TGGGCTGAGCCAGATGAATACTAAATATTCAGAGAACCTAGGGAAGTGGGTCAAGCTGCTAACCTGAGTTTGCAGATCGAGACTATCAGTCTTC 
TGGCTCTGCCAGTGAGTGGACACCTAAATATGCCCTTCAAACTAGAAGATAAAAACTTTAAAGATGACTTCTGGATATTTTATAGAATCAGGGC 
AAAAGTTAGTCACAGATTGCTGCAAGCCCCCTGGTGCAGGCCTGGGCACCTTCAGGAAGGCCACCTCCTATCAGGAGCCCTTTTCGTACATGGG 
GGAGCTCTTTTCCAACTCTTGTTACCCCTATGACAGAATCCTAGTGCCTAGCATTGAATGAGCTATGTGGAATATCAGGTTACCAGGGAGAAGG 
TAGCTTGGAGTCAGGAGATCAGAAATTCTCATACCTTTCATCTCTTCCCAGTTTTCCTTGTAGACAGCTAGCCAAGCCCAACGTCCAGAGCTTA 
CCATTATCAAACCAAGGCACACACATGCACGCGCTCAGCTTAGAAGACCTCTATCCAGCACAGATGTCCACAAAGATACACCCTTTTGTTGGGA 
GTTAATGTCCATGTTCTTTCTTGTTCTCATTACGGTCCCACCCCCTCCTCCAGATCGGCCAGGGCTCCAAGAGAAAAGGAAAGTAGAACAGCTG 
CAGTACAATCTGGAGCTGGCCTTTCATCATCATCTCTGCAAGACTCATCGCCAAAGCATCCTGGCAAAGGTAGGAGCAGTCCCTGGGGTAGAAG 
AGGCCAGGCCCATCGCTAGCTCTGTAACATCAGAGTTTGCGAGGGCCGGGGTCTGTGGGTACAGAGGAGGGAGTGCGGGAGTACCACTCTCTGT 
TAGAGAGCTTGCATCAGCAGTGGGAACTAAGGGAATGAACAGCTACTTCCACGTGCATAAAGACTGGAAAGTTAGAGGGCCTGGGATTGGGAGG 
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GACCTCCAGGGAACAATTCAGTTTAATATAGCCAGCACTTACCCAGCACCTGCTTGTACAAGGCACTGTGGAAAGACACAGAGATTTGGTCGCT 
GCCCCCACCAAGAGATTTTAATCTGGTATGAAGAAGAGATCTGTGTATCACTAACTCTAACATAGAGTAGAATGTGGTATGTGATATAATAATA 
ATGCAATTAACAGAGTGCTTTTGCTGACATGCTTTCTCATCCTCATGGCAACCCAGTCAATAGGACAGGTGTTCAAATCTCCCTGTGTAGCAGC 
CGGGCACAGTGGCTCACGCCTGTAATCCCAACACTTTGGGAGGCCAAG3CGGGTGGATCACCTGAGGTCAGGAGTTCGAGACCAGCCTGACTAA 
CATGGTGAAACCCCATCTCTACTAAAAATAAAAAAAATTAGCCAGGCATGGTGGCAGGCGCCTGTAGACCCAGCTACTTGGGAGGCTGAGGCAG 
GATAATCGCTTGAAACCGGGAGGCAGATGTTGCAGTGAGCCAAGATTGTGCCATTGCACTCCAGCCTGGGCAACAAGAGCAAACTCTGTCTCAA 
AAAAAAAAAAAAAAAAAATCTCCTTGTAGCTATCAGGAGACTTCAGTGACTTAAATGCAAGATTGAATCCCAGTGCTCTTTGCGCTCTTTCTAT 
CCCTGTGTCCCCTATGTATAACTATAATAAGTGACACCAGGAAAATGTTATGAGAGTATAAAACAGGGATTAAAAATAATTTGGGGGTAAAAGG 
AGTGGGTCATAAATACTTCCCAGGGAAGATGACATTTATACTAGGCCATGAATGATGTAAGATTTTAACAGGCATTCATGGGGGTGGGGCAGGC 
ATTCCAGGCTTAGGGAACAATAGGAGCAAAACAAAAAAAATGAAAAAAAATCCTTTTCCTGAGGTTTAACCAAAAAAATGGATGAGATGAGTAT 
GAGAGGCTGGGGATAATTGTTTTATGGGATTTGGGTGTGGGACTAGGGTACAATGAAGACCAAGAACAACAGGAGAAAAATAAGGAGGCAAAAT 
AGTGTGTATGTGGAGAATCACTCATGGTACATCCTCACTAAAGTGTAAAATCAGGAGCTGGGATAGACTGGTGGGGCAGAAGAGCACCAGATGA 
TCAGCCTGAAAATTAGGTCAGGGGCAAATCAGAGAGGACTTTCAATGCCATATAAGAGTTAAAGCTTTATTTCTAGGCCACAGGGAGCTCCAAA 
GGCTAGAAAAATGACACAATCAGAGCTGTCATTTAGGCAATTTACTTTGGAACCAGTATAAAGGAACCATTTATGTAATTATTCAAGCAGGCCT 
TTGCTATGTGCCAGGCACAGGGCTGGGTGTTAAGGATACAGCAATGACTTACACGGTCTGTGCTCTCAAGAACTTGAACTTTAATCTGCTACAG 
GATGGATTTGAAGGAGGAGAGACAGGAATCTGGGAGAGCAATTGGAAAGCAAATCCGGTTGGATCTGCTTTCAAAATACATCACCTTCCCTACT 
ATTACCACCACCCTGGCCCCTACCAGCTCTCAGCTTTCACTTGGACTTTAAGAGAGGCCTCCTAACTGAGCCCCTGTTCCACCCTCATCTGCCC 
TGTAGCAACCACACCTACTCCGCACCCACGGTAGCCCTTTTAAAAATGCAATCTCATCATGCCCTACTCCTGTGGTTTTTTTCTTGTTTTTGTT 
GTTGTTGTTTGTTTGTTCTGTTTGTTTGTTTTGAGGCAGACTTGCTCTGTCGCCCAGGCTGGAGTGCAGTGGTGTGATCTCGGCTCACTGCAAC 
CTCCACCTCCCAGGTTCAAGCGATTGTCCTGCCTCAGCCTCCTGAGTAGCTTGGATTACAGGGATTACACGCCCGGCTAATTTTTGTATTTTTA 
GTAGAGACAGGGTTTCACCATGTTGGCCAGGCTGGTCTCGAACTCCTGACCTCAGGTGATCTGCCCACCTTGGCCTCCCAAAGTGTTGGGATTA 
CAGGCGTGAACCACCACACCTGGCCTTGACTCCTGTTCTCAGCCCTCCTGTAGCTGCCTGTGATGCCGAGAATCAAATCTAGAGTCTGCGTCAT 
GGTCAAGTGGCTCATAACATGATCCCTGCCTTCTTTTCTCACTTGATCTTCCACTGCCCCTTCAAACACCCATTGCAGCCACACTTGCTTCCTT 
GCTATTCCTCGAACACATCAAACCCAGTCGCAGGGCTTTTGTACCTGCTATTGTAGTCACCTGGAGGGTTCTTCCCCCAGTTTTCCAAATGGCT 
TACCCCATCTCTTCATTCGGGAGAGGTTTTTCCTGACCAGTAACCCCATACAAAAAGCTTTAGTTTTCTTTAAAGAACTTATTATCTGATACAC 
TACATATTTATTTTCTGGGCCCCTCACCAGAATGTAAATTTAATCAAGGTACAGATTATACTTTATTGACTGATATATCTGATATATCACTAGA 
GGCCATCACAGTGCCTAGCTCAGATCCAGATGTGTTCTCAACAAATATTTGTTGAATGAATGAAGGAAGCTATTGCCATAGCCCAAAAAAGCTC 
AGAATAAAGCAGTGGTGAGGAAGAGAGAGAATCTAGGAGATATGAAGGGATCACACCCTGCTGCCTGCTTTTCTCTGACTGCCTCTTTCCAAGG 
AAACTAAGCTGGGGGAGGGAGGCAATGGCAGGCAAGAGACATTTTTAAGCCTCTTGGTTGTAGAGGAGACTGCAAGAGATAAATTGTTCTTTCA 
GCCTTGCTCCAGTGAGGTCTCCCTGCCTCCGTCTGCTCACTGGTTTCTGTGCCTTTTTCATCTCCCCTTTGGCTGAGTGCTGGCAGCATTGGTT 
TGCTACTTGCAGTGrTAGGTGCCTGCTTAGAAAGTCTGTTTAGTTCAAAGAGTTATTAAGCATGTGCCATGTGCTAAGCATTATGATAGGTACA 
GAGGAGACAGGGAAAGAGAGACCTCAGCCAAGGAGCTGAAATCTAGGGTGGGAAGGCAGACAAATTGGACCATTTTCCTGCAATGTAGTAAGTG 

ctacacagaggaaagcccaaaagaagggcccttaatccagatgggaggcagttagggaaatagtcttaggagaggtgacactagagggtaagga 
ttagtaatgggaagaggggaacaacatgcacaaaggcagaggcatgtgacagcatacaAcaagagtcacagacaatcactcttataaaagcagg 
aagtgcacattagagtctttgacaaggttcattctagaagtattgggaacataaattgagggcttcacccagaaaacattcacctgtgccccac 
ccactctcacttccctccagtgtcctgaacacacacgtacttctaccagtgggatttggctggtgccaaagtgccaagtacataaggggaaggc 
aaggagggtttgtcctagcccaggaagaataagcggacttctttgctctgaggagagctgaagtattgaccctcccttccccattaacccatat 
ccagctgccacccaaggggaagcttcggagcctgtgtagccagcatgtggaaaggctgcagatcttccagcacctccaccccatcgtggtccaa 
gccgctttccctccactctacaaggagctcttcagcactgaaaccgagtcacctgtggggctgtccaagtgacctggaagagggactccttgcc 
tctccctatggcctgctggcccacctccctggaccccgttccaccctcacccttttcctttcccatgaaccctggagggtggtccccaccagct 

CTTTGGAAGTGAGCAGATGCTGCGGCTGGCTTTCTGTCAGCAGGCCGGCCTGGCAGTGGGACAATCGCCAGAGGGTGGGGCTGGCAGAACACCA 
TCTCCAGCCTCAGCTTTGACCTGTCTCATTTCCCATATTCOTaCACCCAGCTTCrGGAAGGCATGGGCT 

GGGACCAAGACATCCTCAAGAAAACAGGGGCATCCAGGGCTCCCTGGATGAATAGAATGCAATTCATTCAGAAGCTCAGAAGCTAAGAATAAGC 
CTTTGAAATACCTCATTGCATTTCCCTTTGGGCTTCGGCTTGGGGAGATGGATCAAGCTCAGAGACTGGCAGTGAGAGCCCAGAAGGACCTGTA 
TAAAATGAATCTGGAGCTTTACATTTTCTGCCTCTGCCTTCCTCCCAGCTCAGCAAGGAAGTATTTGGGCACCCTACCCTTTACCTGGGGTCTA 
ACCAAAAATGGATGGGATGAGGATGAGAGGCTGGAGATAATTGTTTTATGGGATTTGGGTGTGGGACTAGGGTACAATGAAGGCCAAGAGCATC 
TCAGACATAGAGTTAAAACTCAAACCTCTTATGTGCACTTTAAAGATAGACTTTAGGGGCTGGCACAAATCTGATCAGAGACACATATCCATAC 
ACAGGTGAAACACATACAGACTCAACAGCAATCATGCAGTTCCAGAGACACATGAACCTGACACAATCTCTCTTATCCTTGAGGCCACAGCTTG 
GAGGAGCCTAGAGGCCTCAGGGGAAAGTCCCAATCCTGAGGGACCCTCCCAAACATTTCCATGGTGCTCCAGTCCACTGATCTTGGGTCTGGGG 
TGATCCAAATACCACCCCAGCTCCAGCTGTCTTCTACCACTAGAAGACCCAAGAGAAGCAGAAGTCGCTCGCACTGGTCAGTCGGAAGGCAAGA 
TCAGATCCTGGAGGACTTTCCTGGCCTGCCCGCCAGCCCTGCTCTTGTTGTGGAGAAGGAAGCAGATGTGATCACATCACCCCGTCATTGGGCA 
CCGCTGACTCCAGCATGGAGGACACCAGGGAGCAGGGCCTGGGCCTGTTTCCCCAGCTGTGATCTTGCCCAGAACCTCTCTTGGCTTCATAAAC 
AGCTGTGAACCCTCCCCTGAGGGATTAACAGCAATGATGGGCAGTCGTGGAGTTGGGGGGGTTGGGGGTGGGATTGTGTCCTCTAAGGGGACGG 
GTTCATCTGAGTAAACATAAACCCCAACTTGTGCCATTCTTTATAAAATGATTTTAAAGGCAAGAAGTGTGTGTGTCAGAGGGTGGGGGAGATT 
CTTAAATTAGATTACCTGCATGCCTGCTCTCCAGTCTCATTCCTGGGTCAAGACTCAGGTTTCCAGCTCAGCAATCCATCAGCATTATACAGAT 
CCAACCCACCCTCACCCGACCCCTGCAGTTTCTCCCCAGGTGGAGCAGTCCCTCAGTGAGGACTGTGAACGAATCTTCAGGAACCCCCACTGTA 
GGAGCCTCAAACTGAGCCCCACGGGAGATGCTCTAGACTGAGAACTTCCCATAAATGATACCCACGGGGAACGTTTAGATTTAGAGGTTGCACA 
GAATTGCTCCACATCTGGGAGACCAAAAGACAGTCCTCTGGAAGGTGGCTGGCCCAAGCTCCCCAGTGGGGGAATCAGGATGTCAGAGAGATCC 
TCTAGAACCTGCTGTTCTTGCTATTGCATGACCCCTCCCTGGCACCAGAGCCTCCCTCCTGGCTCCCTCCCCTGTCACTTGCCAGCCTGTAGTG 
GTGCTTGCTGCAGCCCTCCCTGGTTGCTTTATTTATTTATTTTGCACCAACAGGGTTGCTGCAGACTCATTCTTGCCTGGTTTAAAAAGAGAGA 
GAGAGAGAGAGGAAAAAAAAAAAGGAGAAATGCTTTCTGGCTCTTTTCTCCACCTCAGTCTTGGCAGCAGCGGCCGCAGCAGCAACAGCAGCAG 
CAGCAGCGGCAGGCAGCAGCCGGGCAGCCAGGCAGCGGGGGTTGAGGCACACAGGGAAGGTGCAGGGGCCTGAGGTGCAGCTCGAATGGGACAG 
GGCCCCCAGCGCTGGACAGATGCAGTGCCAAACTTGATGCCACCTTCCAGCTTCTCCGGTAAGTGCCCCCACTCTCTGTCCCAAAGATGCAGCC 
GCCCTTTTCCATAACATTCTCCGAGACAGGCCAGACTAGGGGCCAGACAGGCCCCTCAAGGCAAGAGGGTTTGGGCCCCCACACTGCTAACAAT 
TAATCCTGGCCCCATGGGACTTTGAGGGGGAAACTCAAATATCCCAAGTACCCCTGGGTGGAAGGGCTCCAAGGAGACCTCCCTTCCATCTCCC 
CAGTGCTTCCCCTTCCTCTGGAAGGGTTTTTCTCCACAATCGGTGTGGATCTTCCAGAAATCTTTCCCCCAGGAACCCTCTCCCCACACAGTTC 
CCATTTGTCAGTCAGGTGTGCTTTAAAGAGGATACAGGATACCCAGGTTCAAAAGTGTCTCTGGACTGCCACATAAAGACAAGAAAAAGGCTCC 
CTACCCTTGAGGGGTGATGCCTTCAAGGGTCATGTCTTGGTGATGTCCCCACCCCACTGAAGGGACAAAAAAGTGGTTCTGACATCTCGCTTCC 
TGCAAAGTGGCCGGAAGCCGGTCCTGCAGCCATGGAGGTTGGCAAGGGAAATTTGTGATTAAATTAGCCACCTTAGAAATAAAATAGGTTGCTC 
CAGCTCCCTCAGCCCCTGGCCCAGCGGACTCAGGGGAAACTCACAGGAGCAGGAAGGAAGAAAGCTGGGTTACATGCTTCACTGCACTTTTGCT 
GAATGCAGAGCGAGGATGGGCAGGAACTGCAGCAGTAGTGATGAAGAGCTAGCTGTCAGGTGGACTTCCCAGAACAAGCCTAGGGAGAACAAGG 
GAGGCTGGGCCATCTTTCCCGGGAGAGCTCTGGGCATGCCACAGAGACCTGTTAGGTCAGTTTGGGGCGAGAAGAGTCTGCTCTGCAGTCTTTG 
CCCCACGTTATTCTTTTTCATCCCCAAGCCTCACACCAGTTTTCTGCATCCCTCTGCTCTTTTGGCCTCTTTCTTTAGTTTCCCAACTAGGACA 
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ATCCTCTCAAGTGGCTGTAGGATAGCCACTAGAATGATCCTTCTAGGAGGTGGAGAGTGGGAAGGAAAGGGGAAGAAATGACCATCTCTTAAAC 
TGCCTCTCCTAAGTTCCACATGAGAAAAAACAGGGCATGTAGTAGAAAGCTGACCCTGTAGAGCCCAGAGAGCCTGAAGCCCACAAGCCCAAAG 
GTGATCAGGATTGCCGCTCAGCAGAGACTCAGACGCGCTGTATCCCAGAGAGCATCCATGGGCTTTTGCTCCTATCTCTGTAGCCATCCCTTGC 
CAATTCCAGTACTTCCTCTGCCTTGGGGTCCCTGTTGACATCTAACAGGATGAGTCAGGGGCCCTCATCACCTAGAGGGCCCCTTCTCCTCTGT 
CACCTCAGCCATTGTAGTCACCATCTTCCTGAGGGTTCCCGGAACCTGGTACCCAGAAACTGACTATAAGTCTACAGGCTCTGCACACTGTCTG 
TGCCCAGATACCTGCTGTGCCAGCCAACAGCTCCCTTCCTCCCCACCCTACAGCACTTGGTCAGATGCTGTCTCTCCTCACTTATCTATGCTCC 
CTGGTCCACAATCTGTCTCTTGGGAATTTCTCAGGCAGCTCAGGCCAAAAGGGACAAGAGCTCTCCCTCAGATCCACACACTGGACCAGAATCC 
AAACACCATTAAGGAGGGATATGAGGGAAGCCCAAGACTGAAGACCAAGCAACAGAACTCAAAACCTGGGCATCCTTTGGGTCTCTCACACACC 
CCAACTTCAATTGCAGTAGAGAAGCAGTTGCCCCTGGGCTCTTGCAGGGGATTCCCAGCTTCCCAGTCAAGTGCCTCCTGCATCCTATGCCACA 
GCTAATGTACAGCTTGGCAGTTGTCCACACAGGCATTTTGGGGAGATTGGATCTTGTTAGTCCAGGGCTCAGGCCCTGGGCCAGGCTGGAAGAG 
GGCTCAG»TGGGGGTGGAGCTGAGGCCTGCATGTTTCCCAGCCTTGGGTGAGCTAGTCAAGGTGAGGACCTCTCCAGTCAGGACAGGGAACTC 
TGGGCCAAGGACATGATCTCCCTGAGCCTTAAGCAAAACTATGGGTACATAATGTGAAAGAATAAGCGTGAGCAGAGAGGGACAGAGCAGAGCT 
TGGGAAGAGCAGGTATCAGGGAGAAGGGACCTGAGATCCTCCTGGATCTCACAGACATCAGGAAACCCCATACAGAAAGACT.CAGTACCTCCCT 
GCTGTTCCCTGCCCCATTCCCATAAGCTTTTTCCCCACAGAAATCAGGCTTGGCTAGGGTTCCATGAGCCAGTAAGCACTTGGCTGGTTATCCA 
GGGCTGGAAGAGGGAGGAAAGCAGAGATTCCCCAAAGAGAAGCTCCAGGAAGCCCCAGGGAGGTGGCACACAAGAATTCTTCCTGGTTCTGTGC 
CCTACTTATTGGCAATGCTGAGACAGATAGACCAATTTCTCTCCTCTCTAAGAAGGGCCAGGAAGTCCAGGGTCACCGTCATCTGAAGCCACTT 
TCCAAAAAGGGCCATGTCATCATCTATTCCAGGACTGAAGAGGGAATGGATGCAGCCACAGCTCCAAAGCAAGCCTGGCCCCCATGGCCCCCGC 
TCCTTTTCCTCCTCCTCCTACCTGGAGGGAGCGGTGGCAGCTGCCCTGCTGTGTGTGACTGCACCTCCCAGCCCCAGGCTGTGCTCTGTGGCCA 
CAGGCAACTGGAGGCTGTACCTGGAGGACTCCCACTGGACACTGAGCTCCTGGACCTGAGTGGGAACCGCCTGTGGGGGCTCCAGeAGGGAATG 
CTCTCCCGCCTGAGCCTGCTCCAGGAATTGGACCTCAGCTACAACCAGCTCTCAACCCTTGAGCCTGGGGCCTTCCATGGCCTACAAAGCCTAC 
TCACCCTGAGGCTGCAGGGCAATCGGCTCAGAATCATGGGGCCTGGGGTCTTCTCAGGCCTCTCTGCTCTGACCCTGCTGGACCTCCGCCTCAA 
CCAGATTGTTCTCTTCCTAGATGGAGCTTTTGGGGAGCTAGGCAGCCTCCAGAAGCTGGAGGTTGGGGACAACCACCTGGTATTTGTGGCTCCG 
GGGGCCTTTGCAGGGCTAGCCAAGTTGAGCACCCTCACCCTGGAGCGCTGCAACCTCAGCACAGTGCCTGGCCTAGCCCTTGCCCGTCTCCCGG 
CACTAGTGGCCCTAAGGCTTAGAGAACTGGATATTGGGAGGCTGCCAGCTGGGGCCCTGCGGGGGCTGGGGCAGCTCAAGGAGCTGGAGATCCA 
CCTCTGGCCATCTCTGGAGGCTCTGGACCCTGGGAGCCTGGTTGGGCTCAATCTCAGCAGCCTGGCCATCACTCGCTGCAATCTGAGCTCGGTG 
CCCTTCCAAGCACTGTACCACCTCAGCTTGCTCAGGGTCCTGGATCTGTCCCAGAATCCCATCTCAGCCATCCCAGCCCGAAGGCTCAGCCCCC 
TGGTGCGGCTCCAGGAGCTACGCCTGTCAGGGGCATGCCTCACCTCCATTGCTGCCCATGCCTTCCATGGCTTGACTGCCTTCCACCTCCTGGA 
TGTGGOVGATAACGCCCTTCAGACACTAGAGGAAACAGCTTTCCCTTCTCCAGACAAACTGGTCACCTTGAGGCTGTCTGGCAACCCCCTAACC 
TGTGACTGCCGCCTCCTCTGGCTGCTCCGGCTCCGCCGCCACCTGGACTTTGGCATGTCCCCCCCTGCCTGTGCTGGCCCCCATCATGTCCAGG 
GGAAGAGCCTGAAGGAGTTTTCAGACATCCTGCCTCCAGGGCACTTCACCTGCAAACCAGCCCTGATCCGAAAGTCGGGGCCTCGATGGGTCAT 
TGCAGAGGAGGGCGGGCATGCGGTTTTCTCCTGCTCTGGAGATGGAGACCCAGCCCCCACTGTCTCCTGGATGAGGCCTCATGGGGCTTGGCTG 
GGCAGGGCTGGGAGAGTAAGGGTCCTAGAGGATGGGACACTGGAGATCCGCTCAGTGCAGCTACGGGACAGAGGGGCCTATGTCTGTGTGGTTA 
GCAATGTCGCTGGGAATGACTCCCTGAGGACCTGGCTGGAAGTCATCCAGGTGGAACCACCAAACGGCACACTTTCTGACCCCAACATCACCGT 
GCCAGGGATCCCAGGGCCTTTTTTTCTGGATAGCAGAGGTGTGGCCATGGTGCTGGCAGTCGGCTTCCTCCCCTTCCTCACCTCAGTGACCCTC 
TGCTTTGGCCTGATTGCCCTTTGGAGCAAGGGCAAAGGTCGGGTCAAACATCACATGACCTTTGACTTTGTGGCACCTCGGCCCTCTGGGGATA 
AAAACTCTGGGGGTAACCGGGTCACTGCCAAGCTCTTCTGACCTTTCCTTCCCCAGTGGGGAACCCACaWSTCCGCTTCAGATACCAAAGGGG 
AAGACAGAACCAAGGCTGCTTGAACCAGAACCTAGTCCCGAGCAGCACCGCTCTCCTGCACCTCCCGCCTGCGTTGTGCCTCCTGCCGGAGAGT 
CTGCTTCCTGAGCTTTTCCGGTCTGAGGATAGGATTGTCATTTCTTCTCTGAGGGTCCCAGGGAGCTGCAGATGCAGACCCCGTCGTTAGTCCA 
GCCCCCGCTTCACCCCCTCCACACACAAAACAGGAAACATAATCAAAGCGCTAGTCAGCTAGTCTAACCACTAGGCTTTCTTCACACATGCTTA 
TATCCTTTAATAACCAATTGCCAACCACGGCTATAAGATTATTTCAGAGGTGGGGCTGGGAAGTGCCACTTGCTCCTTAGAGTCTGTTTGTCAA 
CCAGGCAGAGTCCCTTTCTTTTCTGCTCCCCACCCCAACCCTGCCCCTATGTACAGGAATAAGAGCAAAGGACCCACAGGCTACAGAGAAGAGG 
ATGGGGACAGAGTGTGGGATGGAGAGGACAGACCATATACTGCACTGTGTTTGCATGAGCCTCTACCACCTTCCTCTATCTACCAGATCATTAA 
ACCTGCTGTCAAAGGGCCACAACAGTAGCAGCCAA.AACTAAATGTCATCTCTGGAGTTTTCTTTACTTCAGTCTATTTCCTACCCTCATTTCTG 
TTATATCTCCCCAGCTCCTTCTCTTTCTGCTTGCCCATTGATTATGTGTCCCAATGGCATTGCCTCCATCTAACCTGCCTGACAAACAGGGTAA 
GGAGTGCCCCTCCCACCTTCACTTTCCTCACCGCCCTGCACCCCCACCTCCATGCCCGGAGGGATCAGCACTCCTAGCCCCGGTTTCAGCCTCA 
ATCCTTTCCCTTTCACTCCCCATCCCTGGAACTGGAGAAGGAGCGATCCTCTACCTTCCAGGGGACCCCTACATAGAAATTCCACCTGGGACAC 
CCAGTTGCTGCCTCTCTTTCCCATTTCTCCATGGGAGCTCCTCATCATTTTTGCGTCACAGATCCCTAGTGCCCTTGGGGAAAACTCAGAACTC 
CAAGATAATGACTAACAAACACAAGAATCCGCAGTTGTCAAAGGAGAGAGACCCAGGACACTGCAGAGACTAGGCTTGGAGGAACAGGGAGGAG 

ggcacagcaggctgtagtgagaagtggagggaagggggaacagcagtaactgcctgcctagttaatttccaccatccttctgcagcttcctctg 
gttctgtgcttagtgcagccccagtgggaagctgtctccgggtagaggtcactgatttacagagacccccagatggggaggtggagtaggaggt 
gaaactgctgagtaccactgactgtgcttcaaatagagggcaaagcagagcccaaaaagaagtagagatgctggaagctcaaggaacagagcaa" 
cagcctcagcatcactggaagggaggagtgacagggagaggagaggagtcggaggagggactgagaagggaagaatcacgtggccctagggagc 
ctttctgcgcagtagcatctacccagcgtccttagtttcctcccacccacccctacaccaaaccagatgcaagcattgtgagctttctagttga 

TTCCTGCTGCTGTTGTCCTTGCTCTGAGGAGACTCCACTCATTAGAAGATTCCCAGCTCAAACTGCCCGACAGATGAGACGCTCAGAGCCACTG 
AGGAGGTGAAGCTGGACTTCACAGGCAGGCCGCTCTTTAGTGGGGCAGAGATAGGAATATGGGGGTAGTACCAGAGGTGAATGTGAGAACCAGG 
CAGACAGGAGAGTGGGGCTGGAGAAACTGACCTGCTTGAGAAACGAGTTTCCCTGAGCCTGCAACCTCCCCACCCACCATGCACACACAACTCA 
ATCAGCATCCCAGCAACTTCCCCTTCTTTAGTGTATAATGTACCAGACAGATTTCCTGGGGCACAGCCCTCCCGCTCCTTTCCATAACCTTCCA 
CCAGCAGCTTATTAGGTTGGGACTTGGGAGTCAGACGCTGAAGGTTCTCACTCTAGTTGCCCTCTCTGCAATGCGGAAGCAGCAATGCTGTTCA 
GAGAAATCTTCTCTGGGAAGCCCCTGACGCTCTGGGGAACAGATGACTGTCTGGTGCTGGGACATGCTGCTGCCCAAGGTCTCTGAAGTCTCAA 
AGTCTCCAGAGCAGAGCTACCCAACAGACACAGAATCTAAGTCACACATGTAATTTCAAATTTTCTAGTAGCTACTAAATTAAAAAATCAAAAT 
GAAACGGATACATTTAAATACTTACTTTATTTAACCCAATATACCCAAACTATTATCATTTCAATATATTATCAATATAAAAATCAATCATAAA 
ATATTTAACATTTTTTCATATTAGGTCTTTAAAATCCAGTGTATATTTTACACTTACAGTACATCTCAACATCGCAATTCAGTTACTAAATTTT 
CACCAGAAAAATCTATATTTCATACAGGTCACTGTTGAGAAAGTGGATTCACACATCTAAGTTTTTTCAAACATAAAACATTTTCCAATAACTG 
AATCGAATCTCTGTCTTAAATTTTAAATTAAACAAATTTAAAATTCCATTCCTCAGCTGTACCACCTACCTTTACAAGCATTCAATAGCCACAT 
GTGGCCAATGGCTACCATATTGGACAGCAAAGCTTCAGACATTGCAACCTGGCGTATAGACTAAGGTCTCCTTGGCAGTGGTGGGTGGACAAAG 
TATCCCTCAAGAAACACATTTAATCTCAAGGAAATGCCTATGGAGTTAGTCCCACCACAGCCCCTTAGTCTCCTTTCACAGCTTTACCAGAACA 
CTTTTGAGGGGTGAAGCCCATTCAGGAAACAAGCTTACTATGATGAGCACTTCCACAGCTTGTCCAAGCGTTAGCATGCCAGTCCCTCATCTTA 
CCTGTCGGGAAGACTGCCCTCAGCTCAGCTGTGATGGCACAGGCTGCTGTGTGTGTGCTGATGAGTGTGCAAATGCAGCCAAGGACATGAGTGG 
GTGGTGTGTATGCAGAAGTTTTGTGGCCCATGTGCAGGGATGTATGGTACCACATCATGGGGACAATCTAATGGAGGCTCTGCCCAGGGTGGGA 
CAGCAGTTCAAAGAGAAGAAAATAACATTTATTGAGGGCCTATTCTATGTCAGTGGCTTTATATATATTTTCTTATTTAATCCTTACATCAACC 
CTATAAAGTAGGGAGGCATCTTAGCTGGTGAAACTAAAGGTCAAAGAGAGTAAGTGCTCAAGTGCACAGAGCTAGTTAGTAAATAGTAACTAGC 
TATTTGAGCTCATGGCTGTCTGATTGAAAACTCCCCCTTTCCACCACACTGCCATCCTCACTGCCATGCCCTCACGGCTCTCTCTCCCAGGGCC 
TTTCAGTTGCAGGACACGACCTGTAAGAAAGGAGAAATCTTCCAATGCATCCACTCTGAACTTTCAGTGGGGACTGGGCTAAGTTATTGGTCCT ' 
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TACATTCTTCATTAACTCTAATGCACCTGATTCAGGATGTTGGGGTTTTTCTTTGTTTTTACTCTTTCTTCTCAGTCCCCTCTCCCAATGTCCT 
TACAGCCTCTGCCTCAGGGAC - '~ 

HUMAN SEQUENCE - mRNA 

CCCCTGGGCCCTGCTCCCTGCCCTCCTGGGCAGCCAGGGCAGCCAGGACGGCACCAAGGGAGCTGCCCCATGGACAGGGCCCCACAGAGACAGC 
ACCGAGCCTCACGGGAGCTGCTGGCTGCAAAGAAGACCCACACCTCACAAATTGAAGTGATCCCTTGCAAAATCTGTGGGGACAAGTCGTCTGG 
GATCCAGTACGGGGTTATCACCTGTGAGGGGTGCAAGGGCTTCTTCCGCCGGAGCCAGCGCTGTAACGCGGCCTACTCCTGCACCCGTCAGCAG 
AACTGCCCCATCGACCGCACCAGCCGAAACCGATGCCAGCACTGCCGCCTGCAGAAATGCCTGGCGCTGGGGATGTCCCGAGATGCTGTCAAGT 
TCGGCCGCATGTCCAAGAAGCAGAGGGACAGCCTGCATGCAGAAGTGCAGAAACAGCTGCAGCAGCGGCAACAGCAGCAACAGGAACCAGTGGT 
CAAGACCCCTCCAGCAGGGGCCCAAGGAGCAGATACCCTCACCTACACCTTGGGGCTCCCAGACGGGCAGCTGCCCCTGGGCTCCTCGCCTGAC 
CTGCCTGAGGCTTCTGCCTGTCCCCCTGGCCTCCTGAAAGCCTCAGGCTCTGGGCCCTCATATTCCAACAACTTGGCCAAGGCAGGGCTCAATG 
GGGCCTCATGCCACCTTGAATACAGCCCTGAGCGGGGCAAGGCTGAGGGCAGAGAGAGCTTCTATAGCACAGGCAGCCAGCTGACCCCTGACCG 
ATGTGGACTTCGTTTTGAGGAACACAGGCATCCTGGGCTTGGGGAACTGGGACAGGGCCCAGACAGCTACGGCAGCCCCAGTTTCCGCAGCACA 
CCGGAGGCACCCTATGCCTCCCTGACAGAGATAGAGCACCTGGTGCAGAGCGTCTGCAAGTCCTACAGGGAGACATGCCAGCTGCGGCTGGAGG 
ACCTGCTGCGGCAGCGCTCCAACATCTTCTCCCGGGAGGAAGTGACTGGCTACCAGAGGAAGTCCATGTGGGAGATGTGGGAACGGTGTGCCCA 
CCACCTCACCGAGGCCATTCAG'TACGTGGTGGAGTTCGCCAAGAGGCTCTCAGGCTTTATGGAGCTCTGCCAGAATGACCAGATTGTGCTTCTC 
AAAGCAGGAGCAATGGAAGTGGTGCTGGTTAGGATGTGCCGGGCCTACAATGCTGACAACCGCACGGTCTTTTTTGAAGGCAAATACGGTGGCA 
TGGAGCTGTTCCGAGCCTTGGGCTGCAGCGAGCTCATCAGCTCCATCTTTGACTTCTCCCACTCCCTAAGTGCCTTGCACTTTTCCGAGGATGA 
GATTGCCCTCTACACAGCCCTTGTTCTCATCAATGCCCATCGGCCAGGGCTCCAAGAGAAAAGGAAAGTAGAACAGCTGCAGTACAATCTGGAG 
CTGGCCTTTCATCATCATCTCTGCAAGACTCATCGCCAJlAGCATCCTGGCAAAGCTGCCACCCAAGGGGAAGCTTCGGAGCCTGTGTAGCCAGC 
ATGTGGAAAGGCTGCAGATCTTCCAGCACCTCCACCCCATCGTGGTCCAAGCCGCTTTCCCTCCACTCTACAAGGAGCTCTTCAGCACTGAAAC 
CGAGTCACCTGTGGGCTGTCCAAGTGACCTGGAAGAGGGACTCCTTGCCTCTCCCTATGGCCTGCTGGCCACCTCCCTGGACCCCGTTCCACCC 
TCACCCTTTTCCTTTCCCATGAACCCTGGAGGGTGGTCCCCACCAGCTCTTTGGAAGTGAGCAGATGCTGCGGCTGGCTTTCTGTCAGCAGGCC 
GGCCTGGCAGTGGGACAATCGCCAGAGGGTGGG 

HUMAN SEQUENCE - CODING 

ATGGACAGGGCCCCACAGAGACAGCACCGAGCCTCACGGGAGCTGCTGGCTGCAAAGAAGACCCACACCTCACAAATTGAAGTGATCCCTTGCA 
AAATCTGTGGGGACAAGTCGTCTGGGATCCACTACGGGGTTATCACCTGTGAGGGGTGCAAGGGCTTCTTCCGCCGGAGCCAGCGCTGTAACGC 
GGCCTACTCCTGCACCCGTCAGCAGAACTGCCCCATCGACCGCACCAGCCGAAACCGATGCCAGCACTGCCGCCTGCAGAAATGCCTGGCGCTG 
GGGATGTCCCGAGATGCTGTCAAGTTCGGCCGCATGTCCAAGAAGCAGAGGGACAGCCTGCATGCAGAAGTGCAGAAACAGCTGCAGCAGCGGC 
AACAGCAGCAACAGGAACCAGTGGTCAAGACCCCTCCAGCAGGGGCCCAAGGAGCAGATACCCTCACCTACACCTTGGGGCTCCCAGACGGGCA 
GCTGCCCCTGGGCTCCTCGCCTGACCTGCCTGAGGCTTCTGCCTGTCCCCCTGGCCTCCTGAAAGCCTCAGGCTCTGGGCCCTCATATTCCAAC 
AACTTGGCCAAGGCAGGGCTCAATGGGGCCTCATGCCACCTTGAATACAGCCCTGAGCGGGGCAAGGCTGAGGGCAGAGAGAGCTTCTATAGCA 
CAGGCAGCCAGCTGACCCCTGACCGATGTGGACTTCGTTTTGAGGAACACAGGCATCCTGGGCTTGGGGAACTGGGACAGGGCCCAGACAGCTA 
CGGCAGCCCCAGTTTCCGCAGCACACCGGAGGCACCCTATGCCTCCCTGACAGAGATAGAGCACCTGGTGCAGAGCGTCTGCAAGTCCTACAGG 
GAGACATGCCAGCTGCGGCTGGAGGACCTGCTGCGGCAGCGCTCCAACATCTTCTCCCGGGAGGAAGTGACTGGCTACCAGAGGAAGTCCATGT 
GGGAGATGTGGGAACGGTGTGCCCACCACCTCACCGAGGCCATTCAGTACGTGGTGGAGTTCGCCAAGAGGCTCTCAGGCTTTATGGAGCTCTG 
CCAGAATGACCAGATTGTGCTTCTCAAAGCAGGAGCAATGGA>\GTGGTGCTGGTTAGGATGTGCCGGGCCTACAATGCTGACAACCGCACGGTC 
TTTTTTGAAGGCAAATACGGTGGCATGGAGCTGTTCCGAGCCTTGGGCTGCAGCGAGCTCATCAGCTCCATCTTTGACTTCTCCCACTCCCTAA 
GTGCCTTGCACTTTTCCGAGGATGAGATTGCCCTCTACACAGCCCTTGTTCTCATCAATGCCCATCGGCCAGGGCTCCAAGAGAAAAGGAAAGT 
AGAACAGCTGCAGTACAATCTGGAGCTGGCCTTTCATCATCATCTCTGCAAGACTCATCGCCAAAGCATCCTGGCAAAGCTGCCACCCAAGGGG 
AAGCTTCGGAGCCTGTGTAGCCAGCATGTGGAAAGGCTGCAGATCTTCCAGCACCTCCACCCCATCGTGGTCCAAGCCGCTTTCCCTCCACTCT 
ACAAGGAGCTCTTCAGCACTGAAACCGAGTCACCTGTGGGCTGTCCAAGTGACCTGGAAGAGGGACTCCTTGCCTCTCCCTATGGCCTGCTGGC 
CACCTCCCTGGACCCCGTTCCACCCTCACCCTTTTCCTTTCCCATGAACCCTGGAGGGTGGTCCCCACCAGCTCTTTGGAAGTGA 
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MOUSE NOMENCLATURE 
ICSGNM N/A 
Celera raCG15938 

HUMAN NOMENCLATURE 
HGNC BAT1 
Celera hCG1541022 

MOUSE SEQUENCE - GENOMIC 

GCAAAG ^ CAACACCTACGCTGTTTCCA ^ 
■ AGCA ? GGG ^ GG ™ G ^ 

^ AGG ^ GAGATCTGCTTGATGGCTTTTTTTTCCTTCACTTTTTG AGACTCTTAGGCCCTGCCCAGACTC 

A " ACAGGAGTGTGTTGTGAACTTCCT ^^ 

AAGAGGCTGTCTGCACTGTGGAGCCACTACCGATGCTGA^^ 

A TTTTGGTGAGAATGAAGAAAACTGGTCTGGCGCCTGGTAAGTGTCAAGGGACATGAGTCCA TC ^ 

ACACCAAGTAAAAGTTT^GTCCTCTGGCCGGCCCAGCTGATCATGTGAaAAAGCATGGATACTTTGTAAGGTGTTT^ 

GAGAGAAGCAAAACTAAGGGGGTGGGGGTGGGGTGAGTGGAGCTGGGATCTGACCTGAGCAGTCAACTGCAAGGTAAAAMCCAT^ 

^GTAGTCACTGAGCTGAAAGCTAGGAAATGTAAAGAAAGAG^ 

T.TGGGATGCAGAGGC m G C CTGAGAGACTCGGTAAGACCCTGACTCAAAAACAAAAACAATCGGGCTGGTGAGAT^ 

C ^ GCCCTTCTGAAGGTCCTGAGTTG ^^ 

CGCC ^ G ^ GCTACAGTGTAC ™^ 

GAAGACTCACAACTATCCGTACCGCTATAGTGTGTACTCATATAmTAAAATA ^ 

ACCAAAGAACTAGCTOATTTCCCAACTATTTTGTTGTC TGATACAGGGTCTCTCTGTAGTCTTGGAGCTCACTGTGTAGGCTACATACT^ 

AGA ^ CCTGCCTCTGCTTGCCCAGAGTCA ^ 

CAGG ^° TCAAGACCAGTTCCCACG ^^ 

ACA ? CAAGCCCGGGATGTCGC ^ 

GGGGGGAAGGGGAGGCCATGGAACAACTCTGGGGCTGAGGAAG ^^ 
C ™ C " CCCAT " CCTCCCCCTTGCATCTCCAG ^ GAGA TAAGGCCTATTCTAAACT 

AGGGTGGGGATGGGGTTGGAGTTGGGGGCTGGTGGGGAGGGGGGAATCACAGAGTTAATTTTTGATGTAJ^TTTTTGAGAAAMGA^^ 
^™ GGTTCCAGAGCCCAAGAAA ^^ 

AATTTTCATTAGCCACAAATCTGGAGAAAAGTCACAAATTCAAAGAGCGATC^^ 

TTCTTCCTCTGGGGCCTGGGGGGAGGGGTTACTCATCAGACCTGCTCCCCGCCCCCCCCAAGGACCCTCAGAG^ 

™acgctcggagaagggaggtggggagggaggaggcgcgccaggatgcaggaaatggcgcaag^^ 

A CTGTGTGTTCCATCCCGGAAATCGTACCGAACGCTCGGACTGGGTGACTTGTGATTAGGTCTCCGGAGGGG 
GGG TCCTCC T GCAAGCGGAAGATGAGAGGCGAGCTTTCGAAGGGAGGCAGAGGCAGAGGCAGGCC^^ 

caggactacagagagaatccctgtctcgaaacacacacaciacaatctcacacacacacacat 

CGAAATATATGGGTAGATCAAAAAM ^ 

gatttggggggaaagtctgaagagaagatggaggctgaaaagaggggggaagggcggagggaggcgtggagaS 

ACCCAGCGTACTGTGTCCAAGCGCATCCTTACCTTCCCACACCATTCTCATCGCCTTTGTGTCTCCTTCGAGACCACCAATC^GA^ 

ctggtctctgctgccctcgggcggccgtttcgggtactacctcagtgaggttcgagaggaggaccagtcatcaS 

^ CG f GCAGGAGACTGAGTGAAAACGGGAGCGC T AAGA CCCAGTGGGAGTGGAGGACC^ 

TGGGAGCCGTCTGGTACCTCGGTCGCCTTCGGAACAGCATCCTCTCTAGTGATAAAAATGGCCAGTCAGACCCAGGGTATC 

AGGCTGAGAAGC^GCAGCGGAGAAGGTGGCCGATGCCAGGAAGAGTGAGCCCCCCTTTCCTCTCTTAGGA^TATGG^ 

AGAGGATAGCGGGCATTTGAGTCCTTAGGAAAAAAAAGCCCAAGGACAATGAGGGIZAGATGGGGGACTGAGGCTATTAGGGTA 

TGTGTACACTC^CTGTCCTTCTGCCTCTAGGGAAGGCCCGGCGACTGAAGCAGGCGAAGGAGGAGGCTCAAATGGA^ 
GGAGCGGGAGCAGGAGTTTCAGAG ^ 

GGCA ^ G T ACAGGTGACTAAGAAATTAGGGTGTCTGAGAGCTG ^^ 

G T AAGG ^! GAGGGTTTTAAAGGGTACATGAGACTTGTGGGGGGG CCTTCACAGTCTGTATGGTGGGGAC^^ 

^ggattgtgcccacctgcttggtatctacatgtttttgtggggtgggaatagtttcgaaaaggcttcccaggccttcctctgS 

£ AC ^ G " GGGACCCTCCTTTCTCTGT ^^ 

TGCTGAAGIGGAGCAGGCCAC^GACGGCAGGTTCAGGGCATGCAGAGTTCCCAGCAGAGGAATCGGGAGCGCGTCCTGGCT^^ 

ATGGTCTGTGAAGTCAGGCCCC^GGTCCACCCCAACTATCGGGTTACTGTCTAGAACCATCGCTCAGGGA^CATC^ 

G TCAGCTCCGTCCACAGAGAAATATCCCAACTCAAAACCACTTC^^ 

CCACCAAATCGCTTCACATAATAACCTGTTGCTGGAG 

TTCAAACCCGACAAACCCGAATCTCTCTGTTCCATGACACCCACTGGAAGTTTACTAATGAATGCCCACGT^TCCCC^^ 

AAATATATGTCCTGGTGACAGTTATGAAAGCACCCTGACTTCAGAGCAGGGGAACCTCTGTTCCTCTCCCACGCCTGGTCC 

AACTGGGACAACTATTTAACCTGGAAGCCTCAGTGTCCTCATCTTTGTGACTGGAATGACAGCAACAACGCTCACTTT^ 

ctgagctggtctttctcatggttggcccccctctttctctgttttccca^^ 

.fATGCATTCCTTTGTGTGCCCTCAGCACCTTGCCTCCTTGTGTAACAGCGGAGTC^ 

AGCAGCCTCCTTTTTGCCTTGCCGTTGCTCACTTTGGTTCGCTGTCCTCAGAGTTATGCATTTATATAGTTTCCAAAACACTGC 
CCTGGAAGCTTTATGGAGAAACAAAAGGACACAGTACTGTGTCCCCTCT^^ 
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GCAGCACTCTGTCCCTTTCCTGGTTTTACACTGCTCATCAGCACCAGAGACAGAGACAGACAGACAGGCAGGCAGGCAGACAGACAGACAGACA 
GACAGACACACACACACACACACACGAGAGAGAGAGAGAGAGAGAGAGAGAGACAGAGAGACAGAGAGACAGAGAGACAGAGAGACAGAGACTT 
ACTATCTTACTAAGTATCTCTGACTACCCTGGAATTTGCTAGGCCAGGCTAGCTTTGAACTCACAAGAGATCCACATGCCTCTGCCTCTTGAGT 
ACTGGAATTAAAGACGTGCACCACCACGCCTGGCTTGACATTATGTTrGGGTATTGGCTCTCATTATGTATCTGATGATAAAGGTCGTTGTATC 
CCCAGAGCCTAGATAGCACTTGGCACACACTTGGCAGTTGAGGAATACTTTGGAATAAAAAGATGCTGGGGTGGGGAAGGAGGAAGTTGGGGTG 
GTGGTGGTAGGGGGTGAGGGGGTGGGACACTACTGGTCTCTGACCCCCATTCCTTTATCAGTTCTCTTCACTGCTCATTTCACCCTGAACTTGA 
ATCAATGAGGTAATTCATAGTCTTATATGACTTTTCTGTAGAGAGACATTAAAAAAAAATCTATAAGCCAGGTGTGGTGGCGCATGCCTTTAAT 
CCCAGCACTTGGGAGGCAGAGGCAGGTGGATTTCTGAGTTCAAGGCCAGCCTGGTCTACAGAGTGAATTCCAGGACAGCCAGGGCTACACAGAG 
AAGCCCTGTCTCAGGAAAAAAAAAAAATCTATGCCAAATAAGGCAGTCATGAAACACCAAAGATATCTCACCACCCAAGTCTCACTTGGCAGAC 
CAAAGAGCTCGCTGGAGTTATTGGCAGTATGGTGGGTGATAGGTTACTTATAGGAGTGAGACTGGAGTAGCTTCCCATCAGAAAGTCGCCCACC 
AGCGTGACTTGTATGCAGACCAAAGAGTCCTGCCACCAGGAGCTGTTTATTGGTGACACAATCTGGGAGAAGTGTTCCGTGTCTTGCAACTTTT 
TTTCTGAATTTCCTGAGCCTTCTCCACTCTCATCAGGAGGAAATGTTTCGGGGGAAATAGCTATACAAAAGCAAGGAGATTTTTGAAGAGGAGG 
GACACATGTGATAGGAAATTGGGGTGCTTACACCCTGGTGTTTCCCTGCTAGCTGTATTGCCTTGGCCACCTTGTTTTATTTCTCTATTTTCAT 
ATGTTTACAGGAAGAGTGGAGCGGGGCATGGGTCTGCATTCAAATCCTCCAGCAGGAGAATTGAGAGCTTGAGGCCAGTCTATATAACTGCTCA 
AACTCAGTAACAGAGAAAGGAAGAAAAAAATGGCAAGACAGATGAGGGGCACTCACCTTGCTGTGGCCCCAGTGGCCCAGGTTTTAAGCATTGT 
TAAAATCACAGCCAGCTGTTAAGACAATCCCTTCCTGCCCTGGCTACCTTAACAAGGACTGTCAGCATGGCCATTTTGAATCTTCTATAAAGTC 
TTTGAGGAAACCACACAGCTAATGGCTCAGCCAGGATTGTTTCTGTCCTCTCTCTCCTCCCCCAGTGGAGGGTGGAACTTCCCATAGTCCAGTA 
GCAGGAAGATGTGTTATCACTGATGCCAAAGGGACAATATTATGATTGGTGCAAACACAAGTCTTCATTTGCACGAGTTTGCTGTTTGCTGTGT 
TTGGTGCAAACACCCTTTGCTGGCTGTAAAGCAGAAAGTTTGGCTCACTTGGGTCAGCTGGGACAAACCTTACTATGCTACCCTCCACAATGTC 
ACCACATTAGGTCCAGTAACAGGAAGACAGTGGCTAAGAGCCCGCCAACTAGGTCACTAGGAGAGTTCCTGGAAACGCTTCAAAGCTAAAGGCC 
CAGGTACCGCACTTTCTGGAGCTACAGTTCGTAATAAGTTACCAGAGCCGAGGAATTCCCACTCCTCTCTGATTTATACAAAACCCGCCGGCCT 
GCTGCTTAGGGCTGCCAAATGCGGAGGGATCAAAAGCTACCAAGCCCCAGCCCAGAGAGCTTATGCGATGAGCAGGACACAGCCAGCTGGTTGG 
CAACACTGATACTTAGTGTTACTTTGTATTAATATTAAGTGTCCTTAATAGGGAAAGCCCGAGCTTGTGTTTATGTAGCAAGGCAACAGGACAA 
CACTTCTGCTATATGTAACATCTCAAAGGGAATACCACATGGGGGGAGGGGGATGTCCAGGCTGAATAATGGAACTGAGATTATTCTGCTGCTC 
TAGTTAGCAAGAATTATGGAAAGGTGCATAACCTCAAACCCCACCATTTATTTAGCACCTAGACAGAATGTAAGCCTCCATCTTTCGATATAAT 
TTTGGGTAAATCCTGCCTATTCTCTGCACGACTGTAATGGGCGTGGTCACGTGTCCCCCTCCCCTCCAGCAGAGGCCTGAGTTAGCCGCTCTCG 
GGTCACCTTGACTACGAGGCTAAGGACCCCGTGAGAAACGCTTCTCATTCGATCGCGGAGTCCTCCATGCCCACAGAGAGGTGCCCAGGGAGAA 
GCCTGGCGTGGCAAACAAAACTAAAGTAGAGCCGACCGTCGGAGGGTGTTGCATAAGCGTAGAAGAACAAAATGGAGAGCTCTGCGGGGGAAGA 
CGTGAGTTTCCTGTCGCGCTCTTGCTACTGGCGACCGGAGGAGGCGTCGTCAGAAGCTTCATTTCAAGTGGGCGTTCTGCAAAGCCAGCCGCGG 
AGCGCGCGCGGCGAAAGCCTGCTTCCGGCTCCTTGCGCGTGCGCCCTGGCGGCCGGGAAGGCGGGAGGCCGGGGCGAGCCTGGAACCGGAAGTG 
AAGGCAGGTTCCCGCCTCCGTCCCCGTTGCTGCCGCCATACACGCTCGCAGTGCTTAGGTAAGCTTTGGCCCTGTGCACCATCCACCGCCATCT 
GCTTCTCCCGCGGCTCGCCCCGCCGCGCGGGTCCCTGATACCCGGTGCCGGGTCGGCGCCGTGGCCGCCGGCGCGCAGGCGGGCGTCCAGTTCT 
GTTGTCTTCACCCCTTTCTGAGAGCAGATCTTGGCGGGGAGCTGGGAGACAAGGGGGGAACGATCCAAAATGGTGGCCTCGGCCGCCATTGTGT 
CTCCGCGCTTCCTGGGTGTTCCAGTGGGTCCTCTGCCCACCCGGGGCCGCGGCGGCCGGAGGCGGCGCCAGGAGGAGGGCGGGGCCCCTCGCAT 
CTCCCCTCCGGGCCTTTTCTTGCTCGCCCAGGGATGGGAAGATCTCGCTCCGGGGCCCGTCCAGCCCTTTGACCCCGCTTTCGCTGCCTTATTT 
GGAGCTCTCTGTGAATSGCTGCCTCTGTGCGTGGCCGATGGTGTCGCGCACTTCTGGGGAAGCTTTTCCGAGAGCACTGCAAGGCGTTCCTTTC 
TAAGGCCACCCAGCTCACACTCTTAATCCTGCATCGTTCTCAGCTGTGACCTTAATTCCTTAGTGCGACTTTTTAAATTAACTTTGGCAGCGCT 
GAGCCGAACCTTGCGGCCTCTCGCGTTACTAAGCAAGCACTGCCATTGAACTGCACACACCCATCTTTTTCAAAACAAAAAAAAAATTTTTTTT 
TCTTGAAATGGAGCCATTCATACACTTCCCACTCTCCGCCCCGCACCACCCTCCTTCCTGCTTCTGTTCCCCGGTCCAGGTGTGCGCCGCTGGG 
ACGGCCACTCGGGGGTTTCTGAGCAAGAGAATAGCGGCAGCCACATGATGTTTGCATTTGGGAAGTGAGCGCTCTGCGCAGTGCTGACCCTTAT 
CTATCACCCTTGACTGATGGCTGACGTTGGGGATCACCACCGTGAGGTGGCAGGAGAAAGCGCAGTCTCTGTCTTCCCTTGTCCTTTGTGTCTC 
AACCCTCGTGTGAGTCGTTAGTCACGCTTATTTTACTGCGGTCTCCCAGTTGGCTCCTGCCTGTCGAAGTGTGTGTTACAAAGTCTGGTTAGCG 
GTGGAGCCCACTCTGTCTCTCCCGTCTGGTGTTCCCGTTTCTTATGTCATGAGACTCTTTGTTAACTCTTCTTTCGGGACAAAGGTTTCACAGT 
TTAGGGAAGAATAGGACGGGTGTAGGGATCGACGAGAAGTGACGAGTCCATTCGTGACTGATGAGTTTTTCCGGTTTTTTTGTTGTCCCCTCTC 
CCAGCTCTTCTGTCGGAAACTGGTGTCTTTCCCCTTGCTGTTCTTCAACCCCTCTCTTTGGCCCTTGCTTCCTCACCTGCTCTGGGACACCTAA 
CTCAGAGACCTCCCTTCTCCCCCTGCCGGCCCAATTATGGCAGAGAACGATGTGGACAATGAGCTCTTGGACTACGAAGACGACGAGGTGGAGA 
CAGCCGCTGGGGCAGATGGGACCGAGGCTCCCGCCAAGAAAGACGTCAAGGGCTCCTACGTCTCCATCCATAGCTCCGGCTTCCGAGATTTTCT 
ACTCAAGCCAGAGCTGCTCCGGGCCATCGTTGACTGTGGCTTTGAGCATCCATCAGAGGGTACATTTTATTGTTGTGTGTAGAGACCTTATTTA 
GCACCTCTGGTGCAAGAAAAGGGAGGTTCMGTCTAGGGTCATAGGATTTGAATTTATTTGGGATAGGCC^GCTCTGAGAATGTACCCAAGAC 
GGCAGCTGTAGAAGAGGCTTTTGTTCTCCATTAAACCGAGGGCTGCCATTTGTTCTGTGCCTGGCTTTTTTGCTTGGTTTTTGTCATTCTGACT 
GTTCGAACTCCCAGAGAGGGCCTGGTTGGACCTTTAGTTCCCTTCTTTTGGGCCAGGCCAAGTGTCGTTTCCGGAAACCTTAACGATCAGGATG 
CTGGCTTCTGTGGCTTCTGGGTCAGGTACCAAGTCCTTCATTTTGTTCAAGGTTGCAGGGTTACATGACCCAAAAGCACAGCAACCTATGTAGG 
AGAAATGGCCTGTGGCAGTCGAATTCATAGATTGTTACGGTGTAAGAAAAGTAAGTTTAGCCAGGAACGTGGA^GGTGGCCTGTTGGTAGCTTC 
TCGAGGGTTCTTTCTTAGCGGAACTGGGGAGCTGGGGTAGGAGGGTTTGACTTGAGTGTAAGAGTGATGAGGGTCAGGGAAAGGATGGGGTCTG 
AAAGGTGACAAGGTGACATATGATGAGTCGGCTGGGGAGAAAGGGGTTTGGCATGGTGCAAAAATGTCTCTCCTTTCTCCTTCTAGTCCAGCAT 
GAGTGCATCCCGCAGGCCATTCTGGGGATGGATGTCCTGTGCCAGGCCAAGTCAGGCATGGGAAAAACAGCAGTGTTTGTCCTGGCCACACTGC 
AGCAGCTGGAGCCCGTTACTGGGCAGGTATGTTGGGGGCAGTGCTGGAGAGGGTGTGGAGATTGAATCACCAGGAGGCCATTTCTGGCTCCATG 
TGCTCTCAGCTGGTGTCCTCTGCAGTTCAAGGGGAATGTTCACCAACATCACTGACAAGTTGCTGGATGCTCTTGTGACGAGGGGCTGACTTTA 
CTGTGTCTGTCTCCATTTGCTCCCTCAAAGGTGTCTGTGCTGGTGATGTGTCACACTAGGGAGCTGGCTTTTCAGATCAGCAAGGAATATGAGC 
GCTTCTCTAAGTACATGCCGAATGTCAAGGTAAGGGGGGAAAGAAACCTGGGACAGGAGGCTGTGGGGAGACAGGCACTGGGAGGGAGGTTGGC 
TGTCCTCGGGCATCCCTGTGCTGTCAGTGGTGTGGTCACATGAGAGACTTCAGTTAGTGCCACACCCTTCTGTGGCTGCCCTTCCAGGTTCCAT 
ACTGTGAATACACCTGTGTGTTCCTGAGAGTTCGTAGCTTTAGGTGATACCACCGCAACACTTTGTGGTTAGTTGGTTTTGGTATTGCAGATTC 
CATTCCAGAGCCTTGAGCTACTATGTGTGGGACTGAGCCACCCCTGGGTCCTTTGTTTTTATGTTCACGACTGTCTCTTAACCACCACGTTGTC 
CTGGTAGGCCTTGAACTCACCTTAGTCTAGAGATAGTAGGCCTTGAACCTGAGGCTCCTGCCACAGGTTCCTGAGTAGTTGGGGCAGGCCTTTG 
CCACCTGGCTTGGCCAGAGCCTCTGTTCTGTTCTCCTGAATTGCTTGGTAGATTGTTTGAGAGTTGGGTTGTATGTGGCAAGAGGAAGCTAGAT 
GCTCTTAAAACAGCCCTGGTGTGGACTTTAACTCTAGAGTGGTTAAAGCTTTCCGGGGGTCATAACAAGTGGCCTGTGTCCTCTGTGAAGGAAC 
GTGGTGTGGCCTCACAGTTGGCATCCTTTGGAACTTTTGAGATTATATATTTCCATGCTTGGGTGAGTGGCCTGCTGGGTTTGAAAGGCCTTGT 
AAGCTGGCCCTGTGAGTAGAGAGATGTGTGCAGACTTCCTATTCTGGTTAGGGTGGGGAAAGAGCAGCTTGGATCAGTCTGGGCTGACCTTTGA 
GTCAAATCCACCTTCCTCTGCCTCTACTGGGATTAAAGGCGAGCATCTCCACAACCGCCCAGCATGACAGATTTAAAAGGGGGAATTCTAGAAG 
AAGAAAAGGAAAGGCAGTATGTGCAAAATGCTAAAGGAGGCCAGAGATCTTGTGATCTCTGAGGTTTCCATTGCTCGGCATAACCAAGCATTAG 
ACATTGTTTTCCTAACCTGTCTGTGTGCAAGCTTACTGGCCTCTGAAACATTTTAGCGTATTTATATATCTTTTTCCTAGGATTTTGAAAATAG 
ATTGTAATCTGGAGGCATTGTCTATGTCTGTGTGCCTGTGCCTCTGGCTGTATGTCATTATACCTTGCCAAAAAACTAATAGACTTTCAGTTCC 
TTGGCTGACCCTTCCCCTTGTGGTGGATTTAATAGTTGGGAACTGAAGCTGGATCAGTGGCTCATTCCTGTATTCCCAAGGCCTGGGAGGTTGA 



55 



BNSDOCID- <WO _. 03053224A2 I 



WO 03/053224 



PCT/LS02/41776 



GGTGGGCGTTTGCTGGAGTTGAAGGCTGCCCGGGGCTAAGGTCTCAA^JvCAAAGAGGGAGGGTGGCAAAGCTGCAGTCCTTCTCTGCAGGTCCC 
ACAGCACCCTTGTGCTACTCAAAATGCTCTGAGAGTTGGGATCAAGTCTGAGGTTGGGTTTGGTGTAGGAGCCTGCAGATTAGCTGGTTAGGTC 
CCCCCCCCCCATCATAAAATCAGAATCATCTGTACTTCTCCTTGGCTGTGCAGCACAGTGTCCTCTAGGGGGCTGTCTAGTCCCTCCCTTAGTT 
TTAGCTCGCTTTTCCCTCAGTATTTGTAACTATGTCTGAAAGCTTAACTGATACCAGTAAACCATCGTGAACAGGAGTGGAGTGCTCCTGTGTG 
CATGTGTTAGCCATTGTGGTTCAGGATTGAGAAGAGGAAGAGGTTTACTGTAGAGTAAGCGTCCTGGTTATTTCTTTCCCCTTGAAATTGGACA 
AGTCCACGTGTCACAGCTCACACATCCAGCACTCACCTGGTGTCACAGCTCACACACTCACCTAGTGGGTTGCACATGGTGTGACTTTTATCTC 
AGGCACCGAGGAAGCAAAGGCTCCAGGCCAGGGAGACTGTCTGACAGTTCAGTTAGGAAAGCTTGCTTGTGGTTTGATCGTTGGGTGGCGCCTC 
ACACTTGCTGGTGGCTTCTTGCTTTCTTCATCTGTGTAAGGAAGCTGTGACTTTGGAGTCACACGTGCCTCGTTGTGTAGATCAGCTAGGGCTG 
TGCAGAGCGATCCTGTCTTGGAGTTTGAGTGGAGGCGGAGAAGCTGAGTGTTCATCCCTTCCTCCATCCCTCTTGGCCCCCTGGTGCTGAGGAG 
GTCGCTTTGTTTCTTATGGGAGGCACAGGAGTCACTGCAGGCCTGAAAGCTAAGAGTTGGTTTACAGTCAACCACAGAATGGACACACTGGTAT 
TGGCAAGATGGCCCACTGCCTTTAATCTGTACTTGGTGCCAGACAGGCTGATCTACAAAGTGAGTTCTAGGCCAACCAGGGCTATACAGTGAGG 
CCTCTCAAACCAAAGGGATGGGGGAGAATTCTGGGAGACTGGAACATTGTCCTTTCTCGTGGTTGACAGGTGGCAGTGTTTTTTGGCGGTCTGT 
CTATCAAGAAGGACGAAGAGGTGCTGAAGAAGAACTGCCCACACATCGTCGTGGGGACTCCTGGCCGAATTCTAGCCCTGGCTCGAAATAAGAG 
CCTGAACCTCAAACACATTAAACACTTTATTTTGGACGAGTGTGACAAGATGCTTGAACAGCTCGGTGAGTGGCGGTGCCCAGGCCGCAGCTCA 
GGTGGTTTGGGGAGCAGCCCTTTGAGCCAAATGATGTATGTTTGACATAGGAGCACTTGTGTGCAAGGACGACCCTTATCTATCACCCATGACT 
GATGGCTCTGGGCCTCCTTCTCTTCCCCTGGTGCTGTACAGTGATGCGGTGTGCTCAGCCCTGCGCTCCTTTCTGTAGCAGGGAACGGAATGTG 
CTGACGCTACAAGTCCTCACCACCACCCTCTCCTTAGGGATGGACCATGTACTGGGTGTTACACAAGAGCAGCAGGTGCCTGCCCTTGTATCCC 
AGTATAGCATGCGTGATAAGGATGAAATTTCATTAAGAGTTTCTTTGGGGAGTGCTAGAGAAATGGCTCGTTAGTTAAGAGCACTTGGCTGCTC 
TTGCAGAAGACCTCGTTTCATTCCCAGCATCCATATGAAAGCATATAACCACTATACATAGCTCCGGTTTCCAGGGGTGCCTGAAACCCTCCTT 
TGGCTTTTTTGAGCACTAGGTGCATTCGTGTTGCTTAGATGTACACGGAATGAATATAAATAATAACATAACGGAGCTCCGGGTGCTAGTTTTG 
GCACATGCCTTTAATCCAAGCACTTCAAGAGTCTAAGGCAGGCGAGTCTCTGAGTTGGAGGCCCATCTGGTCTAGAGTCAGTTCAAGGATATCC 
AGGACTACACAGAGAAATTCTTGAAAAAAAGGCTTAACCTGCCTTTAATCCCAAGGGCTACATATCGAGCTCTTATCTTTAAAAGAGGTGGGGG 
AGAGAATTGATTCTGTTGAGTTGGGAGAGTAGAAAAGAGTGTAGCTCTAGAGAAAAGTCTTTACAAATGGCCTTTGACTGTCTCAAGATGGCAC 
TCTGGTGGCATTAGATCGGCTGTATATGTCTCATGGAACAGGGTATGTGAGGCGAGAGGTGAAGGTGGAAGGCACAGTGGACTGGTGTAGAGAT 
TAAGTTCTGAGATGGGCGTAGGGAGAGCAGCAGGAAAGGGCCTTCAGCGGTATTTTCTTGGAGACTGTATGTATGTATGTATGTATGTATAGGT 
CTTCTTGTGTAGAACTAGTTGGACTGGAAATTATGTTAGAAACCAGGCTGGCCTCAAACTCAGATTTGCTTACCTCTACCTCCTGAGTTCTGGG 
ATTACAGATGTAAGTTTTTTTTTTTTTTTTTTTTTTTGAGTCAGGGTTTCTCTGTAGAGCCCTGTCTGTCCTGGAACTCACTTTGTAGACCAGG 
CTGGCCTCGAACTCAGAAATCCGCCTGCCCCTGCCTCCCGAGTGCTGGGATCAAAGGCGTGCACCACCATGCCCGGCAAGTTTATTATTTTTAA 
GTGTGTATGTGTGCATGCATGCTTGTGCCCATAGAGGACAGAGGAGTGAACCGCCCTGGAGCTAAGTTACAGGCAATCGTGGGAACTGGGAAGC 
TAATGTGGATCTCTGTAAGAGCAGCAAGTGCCCGTGGCTGCTGGACCGTTGTCCAGCCTCATACTCCATATTTAAGGGCTTCTGTCCCCTGAGC 
CTCTCGTGAACTTTTTCCCCACTTTGTAGATTCGGTCATATTTCTTGTCAAAACAAGAGTGGAACTTGACCCCAAGTCTTTTTCTAAGCACATT 
CTTTATTCCATGCTGTTACTAGTATACACAGCTCCTGGGCCTCCTAAGTGCTGGGATTACAGGCATGTGCCACGAAGCCTGGCTCGTTCCTGAG 
ATCATGGAACCGCCACATCTCTGCAGTGGCTCCCCTCAGAGTTTCATTGGCCTCACCAGACTTATGTCACAGACTCACTTCITACTGTGTGTGT 
GTGGTTTTTTTCTCCCCTGCAGACATGCGTCGGGATGTCCAGGAAATTTTTCGCATGACCCCCCATGAGAAGCAGGTCATGATGTTCAGTGCTA 
CCTGAGCAAAGACTGGTCTTGTGGGTTTGAGGTCTTGTGTCCATGCAGCTCAGAGGCCAGGATGTTCAGAAATTAAGGCCTAGATGTACATGCA 
GTCAGGTTGAAGGGCAGAAAAAAAACATTGTGAAAGGATATTTGGGTTGGAGTAAGGGACGGAGGAATTCCTTTAGAAATTCTGCCAGGTCTGG 
GAGGTGGTAGCACATGCCTTTAAACCCAGCATTCAGGAGGCAGAGGCTGGCAGCTCTTAAGTCTACAAAGTGCAATGCAGGACGCCAGGACTAC 
ACAGAGAGGGGCTGCCTTGAAAAGCAAAAAGCCAAAGTTCTGCCAGGTGTGTTAGCAGACATCTTTAATCCCAAGCAGTGGGCAGAGACTGGTC 
GATCTCTGTGAGTACAAGTGGGGCCAGCCTGGTCTCGTGTTTCAGGACGACTAGGGCAAATAGAGAAACCCTGTGTCAAGCTTTCTGCTCTCCA 
GAGAATGCACATTGAGTTCATAGCCGTGTCCATGTAACTGGCCCCAGGGCATCAACAAACACTCCTGAAAGTGCACTTGCCAGACACCCACAAA 
ACCACACACACAGAAATCTTCAAAACTCCAAAAATCAGATTTCTGGGGCTGGGGAAGTGGCTCAGAGGTCAAGAGCACTTTTGTTCTTCCAGGA 
GTTCCCAAGTTCATTTCTCTATGTCAGCTCCCAGTCATGTAGTTACAGTGGCGGAAGAAGATGGTCCAATGTCCTCTGCTGGCCCTCCAGGCAC 
CAGGCACACATGCACAAGTGTGTGTAGGCAAACCCCACACACTTGAACTTAAAAAAACAAGACTGATAAGCTGGTGCATACATCATGCCCGTGC 
TCCCTCAGGTGGTGATCTTTGTGAAGTCCGTGCAGCGCTGCATCGCCCTGGCCCAGCTTCTAGTGGAACAGAACTTCCCAGCCATTGCTATCCA 
TCGTGGAATGCCCCAGGAGGAGAGGTGGGTTGGAGGCGCGTGCGTGCCTGCCCGTCCATCTGGGTCCTGTCCTGTGGAGGAGGCAGTGTGGAGA 
GAAGAGAGTCTCAACCCTCTCATTTACTCTCTCACAAAGGCTCTCTCGGTATCAGCAGTTCAAGGATTTTCAGCGGAGGATTCTTGTGGCTACC 
AACCTGTTTGGCCGAGGCATGGATATTGAGCGTGTGAACATTGCTTTCAACTATGACATGCCAGAGGACTCGGACACCTACCTGCACAGGGTAA 
GCTGCCCGCCCACCCCACTTCCCGTGTGTGCTGAGCACCCCCCCTCTCCTTTGTCTTCCCTGGGAGGCTTGCAGTCTAACCCTTCTCCTTCCAG 
GTGGCCAGAGCGGGCCGGTTTGGCACCAAGGGCTTGGCCATCACATTTGTGTCAGATGAGAATGATGCCAAGATCCTGAATGACGTTCAGGACC 
GTTTCGAGGTCAACATCAGCGAGCTGCCCGATGAGATTGACATTTCCTCCTACAGTGAGTACCACCCTATGTGTGTGTGTGTGTGTGTGCCTGT 
GTGCGCGTTTCCCATTTTGTATCTTACTGTGACTTTTTTTCTCCAGTTGAGCAGACACGGTAGAGGACTCGCGTGGTCAGTCTGCTGTAGAAGA 
GGACACGGGTCAGGAGGAGACACTACCGCCCCACCCGACACCGACGCCTCTGCCCACCCTATCTATGCTTCTCTCTGCGTCACCACTCCTAAAC 
CTAGTCCTGATTTATCAGAGTTGTTTGTTTGTTTTTGTTTTTTAACAAAACTAAGAATGAAACAACCGTGTCTGTGTTGTCTGTAAGTGCTCTG 
TTCATGGCTTGAACCAGGGTCATTCTGAGGGCCGTGAGCCGGGTTGTGGGGCAGCGTCATTGTCTTCTTTCTAAGGTGGCTGTGGACAGGGAGG 
CTGGGACACTGCTGGGGCCCGGAGGTAAAGAGAGCAAGCCCCACGTCCTGGTACCTCAGCTCCTTCAGCTGAGTTTCTTGTACCTCCCAGGTAT 
CTAAGCGGGGCCTGGTAGGCCATGCCTGAGCGTGTGTGCACAGGCATGGGCGCGCGCACACACACACACACACACACACACACACACACACACA 
CACACACACACACACACGCATACTGGCAGCTTAGCTGTGTAAAGAGCCTGGAGTCCCTAGCTGGACTAAGTGTCAACCAGGGCAGGGGCTGGAA 
GCCTTGGGAAGCTGTGGAGAGGTCTGGCCTGCCTTCCCTTTCTGTTTTTGGTCTGAGGCTCAGAAGGTCATAGGTGAAGCCCAGGCAGCTTCTT 
ACCTCAGCTGTGCATCTGAGGTAGAGCGGGCCTGTTGCAGGATTATCTTGGGGTTCTTGGCAGTGGGGGGGCCGGAGGTGGGAGGTGAAAGTAA 
CAGACCTGAGCTGCTGCTCCCTGGAACCGGAACCGCCTCTCTGTAGACCTTGATTGCACTTCAGGGCCAGGCATTGCTAAGGCACCGGCCCATG 
GGCCCCCTGCCCGCTCTGACCTGACAGGCTGGAACTTGTGTTGCTGGCTTGAGATCTCAGATCCACACAACTGCAGTTGCACCCTTAGCCTCAG 
CACAATTGGGTGTTGTGATGGATGCCATGTGGGTGGGCGTGCCTCAGAAGGGGTGGATGGTATTACTCCAGGTCACTTGGGGGAGACACCCATT 
TCTTCAGACATGCCCCAGAGCACAGGCCTCTGCTCTAAGGTTTGAGCAAAAGTCTCATTCATACCTTCTGTGCCCCTGCCTGTACCTCTCTATG 
CCTCCCTGGGATAGCAAAGAGGAGGTTGGTCTCTGCGCCGAAGAGCTTCCCCACAGTCAGGGTCTCATCAGGCGGAACTATACATACAGCCAAA 
TGCTTCAGTCTCCGTTTCATTCTTTGTTTTTATTTTCAAAATAGTTTATTAAGTTTTGACAGCATCTATCTAAATGCACTAAGTGTGCATTGCC 
TATGGTGGCCAGCAGAGGGTGCTGGGTCCCGAGGAGCAGGTTACCAGGAGCTGTGAGCCACCTGACTTGAGAGCAAGTGCTCCTGCCCCTTAGC 
CCTCTGCTCCTGAGATCCTCATTTCTGAAGAGATCTGGCCACCACATCCTGGTAGGAAGGGATGGATGTTCACAGAGAAAGCCAGAAGACTTGC 
AAGGTTCCCCACTCAAGACAATTACCATTAGGGTTCCCTTTGCCCAGTCACGTGTGCTGGATAGTTTTATATGTCAACTTGACACAAGCTATGT 
CCATCACAGGAGGGAACCTTAATTAAGACAATTCCTCCATAGGACTGGGCTGCAGGCAAGCCTGTAAGGCATTTTCTTAATTAGTGATTGTTGG 
AGAAGGGCTGGTGGTCCTGGGTTCTATAAGAAAGCGGGACTGGGCACATTCTTGGAAAGGGGAGGGAGGATGGGGAAGGAATGTGTGAGGAGGG 
GACTAGGAGGAGATGGGGTGCTGCAAAGTGAATACATAATGGAAAAAATGAAAGGGCATGATGGTGCACGCCTTTAATCCCAGCACTTGGGAGG 
CAGAGGCAGGCAGATCTCTATGAGTTCAAAGCCAGCCTGGTCTTCCAGAGCTGTCAGAGAAACTCAATCACAGCGGTGGGGGTTGGGGGAGCAG 
GCTGAACAAGCCAGTAAGCAGCCTTCCATGGCCTTCACATCAGCTCCTGCCGCTAGGTTCCTTCCGTGTTTTGACTTCCTTCAATGATGGACAG 
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TGATGTGGAAGTATAAGCCAAATAAATTCTCTCATCCCCAAGATTCCTTGGTCATGGTGTTTACCACAGCAATaGAAACCCTGTGACATGTCAC 
TGTGAGGTTGGTCCTCACACAGTACAGTCTCCATAAAAGCCCTAGCAAGCAAGAGGCCAATGTCTAACAGGAGAGTCCAAGATTCAAATCCTAT 
AATCGGTGCAACCCCTTAACTCTTCCAAAACACCAAAACAGCTGCTGCCCTCTTCCAACTATCTCTAGAAATGTTCTTGCAGGTGGCAGCTGCA 
GTAGGAGCTAATGAGCCCCCAGATCTATGTAAAAACGAATCAGATGGTGAGGCTGGAGAGGTCGCTCAGTGGTTAAGAGCACTGGCAGCTCTCG 
CAGAGGACATGAGTTTGGTTCATAGCACACACGTGGTAGCTCACAATCATCTGTAATTCCAGTTCCAGGGGAGGGATCTGTCACCTTGTTATGG 
CCTCCATGGGCACTCCACACACATGGTGCACAGACATATATACAGACAAAATGCTCATACATAAGGTGAGATTTAAAGTCTCAAAAAAAAAGAT 
TCAGTGTTTTCTGTGGGTAATGTTGCTCCGTGGATACAGCATGCATATGATGCACAGATGTGCATGCAAGCAAAACACATACGTAGAAATAAAT 
CAGAAGTTAGAGATGGTTCAGTAGTTAAGAGCACTGGCTGATCTTCTAGAGGAGCCGGGTTCAATCCCCAGCACACACAGCGCAGCTTACAACT 
GTTTGCAACTCCAGTTCCAGAGACTCCCACATCCTCACACAGACATACATGTAGGTAAAACACCAATGCACATGAAATAAAAATAATTAAAAAA 
CATACTTATTGAGTACCTCGTAGTAGATTGAGGCATCTAAGAGGCTGCACGTCTCCCTGGAAGCAAGAGCTAACAGTGCCGATGGGCTTTTATT 
CTTTTCATTTACACTCTTTCATTACACACTGGAAGGTGGGACAGACCTGCTCACTTCAGCACCCTGCCAGTTAAACAGAACCCCCTTCTGGCAG 
AAGCCTGGTCCAAGTCTGGTGAACGTTTACAAGGAAAGCAGGCAGTCAGCAACTGAGCTTTATCCACAAGCACTGACTCTCAGATATAAACTGA 
CAGTCGCTTTATCCTGGGAGCCTCCCTGGGAGCATCCAGTGACGTGTGTGTGTGTGTGTGTGTGTGCGTGTGCGTGTGCGTGTGTGTATAAGAG 
AGAGAGGGGGGGGGGCCGGGTGTGGTGGCGCACGCCTTTAATCCCAGCACTTGGTAGGCAGAGGCAGGCGGATTTCTTGAGTTCGAGGCCAGCC 
TGGTCTACAAAGTGAGTGCCAGGACAGCCAGGGCCACAGAGAAACCCTGTCTCGAAAAACAAAAACAAAAAGAGAGAGAGAGAGAGGGAGAGAG 
AGAGAGAGAGAGTGTGTGTGTGTGTGTGTGATTGAGTGTGAGTGTGTGTGAGAGAGAAAAAGTGTGTGTGAGAGAGAAAATGTGTGTGTGTAAG 
AGAGTGTGTGTGTGAGAGAGAAAAAGTGTGTGTATGAGAGAGAGAGAGTGTGAGAGTGTGTGTGTGATTGAGTGTGAGTGTGTATGAGAGAGAA 
AGAGTGTGTGTGAGTGTGTGTACGTGCACACCAGCTCTTGTCTCTGCTCTTTGGAACAGTCCTGAGCTGTCTTGTGTTCACAATGACCCGGGAA 
ACGTGCTCAGAACCCTGGGCCGCTGAGAAGAACCTAAGCCATGTTATTTGACAGCAACTGAGATGCAAGCAAGCTTTGCAGTAGTTTGTTAGCA 
TGGCAGCTGAGTTTTCAATGCTCTGCCACATTAATTAGTTAATTAATTAACACATCAGCTCCTGCCACTAGGTTCCTTCCATGTTTTGACTTtC 
TGTCTTGACTTCCTTCAATGATGAACAGTGATGTGGAAGTATAAGCCAAATAAACTCTCTCGTCCCCAAGATTGCTTGGTCATGGTGTTTACCA 
CAGCAATAGAAACCCTGTGACATGTCACTGTGAGGTTGGTCCTCACACAGTACAGTCTCCATAAAAGCCCTAGCAAGCAAGAGGCCAATGTCTA 
ACAGGAGAATCCAAGATTCAAATCCTATAATCGGTGCAACCCCTTAACTCTTCCAAAACACCAAAACAGCTGCTGCCCTCTTCCAACTATCTCT 
AGAAATGTTCTTGCAGGTGGCAGCTGCAGTAGGAGCTAATGAGCCCCCAGATCTATGTAAAAACGAATCAGATGGTGAGGCTGGAGAGGTCGCT 
CAGTGGTTAAGAGCACTGGCAGCTCTCGCAGAGGACATGAGTTTGGTTCATAGCACACACGTGGTAGCTCAGAATCATCTGTAATTCCAGTTCC 
AGGGGGAGGGATCTGTCACCTTGTTATGGCCTCCATGGGCACTCCACACACATGGTGCACAGACATATATACAGACAAAATGCTCATACA 

MOOSE SEQUENCE - mENA 

CGCTCGCAGTGCTTAGCTCTTCTGTCGGAAACTGGTGTCTTTCCCCTTGCTGTTCTTCAACCCCTCTCTTTGGCCCT.TGCTTCCTCACCTGCTC 
TGGGACACCTAACTCAGAGACCTCCCTTCTCCCCCTGCCGGCCCAATTATGGCAGAGAACGATGTGGACAATGAGCTCTTGGACTACGAAGACG 
ACGAGGTGGAGACAGCCGCTGGGGCAGATGGGACCGAGGCTCCCGCCAAGAAAGACGTCAAGGGCTCCTACGTCTCCATCCATAGCTCCGGCTT 
CCGAGATTTTCTACTCAAGCCAGAGCTGCTCCGGGCCATCGTTGACTGTGGCTTTGAGCATCCATCAGAGGTCCAGCATGAGTGCATCCCGCAG 
GCCATTCTGGGGATGGATGTCCTGTGCCAGGCCAAGTCAGGCATGGGAAAAACAGCAGTGTTTGTCCTGGCCACACTGCAGCAGCTGGAGCCCG 
TTACTGGGCAGGTGTCTGTGCTGGTGATGTGTCACACTAGGGAGCTGGCTTTTCAGATCAGCAAGGAATATGAGCGCTTCTCTAAGTACATGCC 
GAATGTCAAGGTGGCAGTGTTTTTTGGCGGTCTGTCTATCAAGAAGGACGAJM3AGGTGCTGAAGAAGAACTGTCCACACATCGTCGTGGGG"ACT 
CCTGGCCGAATTCTAGCCCTGGCTCGAAATAAGAGCCTGAACCTCAAACACATTAAACACTTTATTTTGGACGAGTGTGACAAGATGCTTGAAC 
AGCTCGACATGCGTCGGGATGTCCAGGAAATTTTTCGCATGACCCCCCATGAGAAGCAGGTCATGATGTTCAGTGCTACCTTGAGCAAAGAGAT 
CCGCCCAGTCTGCCGCAAGTTCATGCAAGATCCTATGGAGATCTTCGTGGATGACGAGACCAAGTTGACGCTGCACGGGTTGCAGCAGTACTAC 
GTGAAACTGAAGGACAACGAGAAGAACCGGAAGCTCTTTGATCTTCTCGATGTCCTCGAGTTCAACCAGGTGGTGATCTTTGTGAAGTCCGTGC 
AGCGCTGCATCGCCCTGGCCCAGCTTCTAGTGGAACAGAACTTCCCAGCCATTGCTATCCATCGTGGAATGCCCCAGGAGGAGAGGCTCTCTCG 
GTATCAGCAGTTCAAGGATTTTCAGCGGAGGATTCTTGTGGCTACCAACCTGTTTGGCCGAGGCATGGATATTGAGCGTGTGAACATTGCTTTC 
AACTATGACATGCCAGAGGACTCGGACACCTACCTGCACAGGGTGGCCAGAGCGGGCCGGTTTGGCACCAAGGGCTTGGCCATCACATTTGTGT 
CAGATGAGAATGATGCCAAGATCCTGAATGACGTTCAGGACCGTTTCGAGGTCAACATCAGCGAGCTGCCCGATGAGATTGACATTTCCTCCTA 
CATTGAGCAGACACGGTAGAGGACTCGCGTGGTCAGTCTGCTGTAGAAGAGGACACGGGTCAGGAGGAGACACTACCGCCCCACCCGACACCGA 
CGCCTCTGCCCACCCTATCTATGCTTCTCTCTGCGTCACCACTCCTAAACCTAGTCCTGA'nTATCAGAGTTGTTTGTTTGTTTGTTTTTGTTT 
TTTAACAAAACTAAGAATGAAAAAAAAAAAAAAAAA 

MOUSE SEQUENCE - CODING 

ATGGCAGAGAACGATGTGGACAATGAGCTCTTGGACTACGAAGACGACGAGGTGGAGACAGCCGCTGGGGCAGATGGGACCGAGGCTCCCGCCA 
AGAAAGACGTCAAGGGCTCCTACGTCTCCATCCATAGCTCCGGCTTCCGAGATTTTCTACTCAAGCCAGAGCTGCTCCGGGCCATCGTTGACTG 
TGGCTTTGAGCATCCATCAGAGGTCCAGCATGAGTGCATCCCGCAGGCCATTCTGGGGATGGATGTCCTGTGCCAGGCCAAGTCAGGCATGGGA 
AAAACAGCAGTGTTTGTCCTGGCCACACTGCAGCAGCTGGAGCCCGTTACTGGGCAGGTGTCTGTGCTGGTGATGTGTCACACTAGGGAGCTGG 
CTTTTCAGATCAGCAAGGAATATGAGCGCTTCTCTAAGTACATGCCGAATGTCAAGGTGGCAGTGTTTTTTGGCGGTCTGTCTATCAAGAAGGA 
CGAAGAGGTGCTGAAGAAGAACTGTCCACACATCGTCGTGGGGACTCCTGGCCGAATTCTAGCCCTGGCTCGAAATAAGAGCCTGAACCTCAAA 
CACATTAAACACTTTATTTTGGACGAGTGTGACAAGATGCTTGAACAGCTCGACATGCGTCGGGATGTCCAGGAAATTTTTCGCATGACCCCCC 
ATGAGAAGCAGGTCATGATGTTCAGTGCTACCTTGAGCAAAGAGATCCGCCCAGTCTGCCGCAAGTTCATGCAAGATCCTATGGAGATCTTCGT 
GGATGACGAGACCAAGTTGACGCTGCACGGGTTGCAGCAGTACTACGTGAAACTGAAGGACAACGAGAAGAACCGGAAGCTCTTTGATCTTCTC 
GATGTCCTCGAGTTCAACCAGGTGGTGATCTTTGTGAAGTCCGTGCAGCGCTGCATCGCCCTGGCCCAGCTTCTAGTGGAACAGAACTTCCCAG 
CCATTGCTATCCATCGTGGAATGCCCCAGGAGGAGAGGCTCTCTCGGTATCAGCAGTTCAAGGATTTTCAGCGGAGGATTCTTGTGGCTACCAA 
CCTGTTTGGCCGAGGCATGGATATTGAGCGTGTGAACATTGCTTTCAACTATGACATGCCAGAGGACTCGGACACCTACCTGCACAGGGTGGCC 
AGAGCGGGCCGGTTTGGCACCAAGGGCTTGGCCATCACATTTGTGTCAGATGAGAATGATGCCAAGATCCTGAATGACGTTCAGGACCGTTTCG 
AGGTCAACATCAGCGAGCTGCCCGATGAGATTGACATTTCCTCCTACATTGAGCAGACACGGTAG 

HUMAN SEQUENCE - GENOMIC 

ATCTTTTATTATCACTTATCAATAAACTGAGTAAAATAAATGTTTTCAGGGGAATTTCTCTCAGCCAGCCTTACCAGGGGATGATGGGAGAGGG 
GTGGGGAGGTGAACCGGCAACAACTATGGCCGGCGGCAGAGCAAGCTCTTTCCAAATGACTGCTGACCTAGGGCAGGGGAAAGGGAGTGGAGTG 
TGACAGAGGGTCTCACCCATGGGCTGAGAGAAAACAGGAGAGGAACCGACGTTCCTGAACTCCCCTTTTCTTCAGTCCCAACCTTGCTGCATCT 
GGCCCAAGGTTAGCTGAGTGCCATGCTACTTCCTTCACTGCCAACCCAGGCATCCTGGCCAGGCCCACCTGCTGTGGCCACCAACCACCTCTTT 
CACTTGGGGGATAGAAGAAGGGGAGGGAGGCAGCCTTCCTTCCTGTGGACCTACTTTCTTTCCCCGGGGTAAGAGGAAATGGGCTAGCAGTCCT 
TAAATCTTTATTTGGTAGTGCTGGAAAGTACTGTTTACCTGGCAGAAAGCTGGAATAGGGGAAGGCAAGGCCAGGAAGGCAAGAAGACAGAATG 
GCCCAGGTGTGGCTGGCGAAGGCCCACCATCCCTACCCAAATCACATCAGGGTTGGTGGGGGGGGCACTTCTCCCTAGTGCTGCTGTGACCTGT 
CACAGACCCTCTCAACTTGTCCCACCCAGAAAGTACCTGGTCCTGTCTCTCATTCGCTTGTTCCCCACCTGAGCTCAGGTGGTGAGCATGGTGA 
GTGCTCAGGCTTGCATGGGAGGTTTACATTCATAGGTTTTAAGGAGTAGGGCCTCCAACTATAAAAACATAATATTAAACAGCCACTACAACTG 
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AGGCATGTGTTTGAAAAAAGCTGGCTACAAAACTGTAGAGAGGATCAGATGTGGCCAGGCACGGTGGCTCACGCCTGTAATCCCAGCACTTXGG 

GAGGCTGGGGGGGGGGACAATGGATCACAAGGTCAGGAGTTCAATACCAGCCTGGCCAAGATGGTGAAAACCCGTCTTTACTAAAACAAACAAA 

CAAAATATATATATAATTATATTTTATATTATATATAAAATTAGCCAGGCGTGGTGGCTGACGCCTGTAATCCCAGCTACTTGGGAGGTTGAGG 

CAGAGAACTGCTTGAACCTGGGAGGCGGAGGTTGCAGTGAGCCGAGATCGCGCCTCTGCATTCCAGCCTGGGTGACAGGGTGAGACTCTATCTC 

AAAAAAAAAAAAAAAAAAAAAAAAGAGAGAGAGAGAGAGGATCAGATAATAACTGTCTAAAACAAGAGACCAAATCCTATGGTTGGAAAAAAAG 

AGGCCGGGCGTGGTGGCTCATGGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGTGGATCACCTGAGGTCAGGAGTTCGAGACCAGCCTG 

GCCAACATGGTGAAACCCTGTCTCTACTAAAAATACAAAAATTAGCCAGGCGTGGTAGCATGTGCCTGTAATCCCAGCTACTTGGGAGGCTGAG 

TCAGGAGAATCACTTGAACCTGGAAGGCAGAGGTTGCAGTGAGCTGAGATCATGCCAGTGCACTCCAGCCTGGGCAACAGAGGGAGACTCCCAT 

CTCAAAAAAAAAAAAAAAAAAAGAAAAAAAATAGACTGGCAAAAAATATGTAAAAATTCTAGCCTATGGGTGGTGGGGCTGTAGGTGGCTTTTC 

CCCCAATTTTATTTGACATTTTAATGTGAAAGGGATATAATTAAGTTGAAATTTTCTTTTTAAAGAAGGACGAACAAATTTGATAACTATTAAC 

AGTGTACTGTGATCCCTTCCAGTCCCACCTTGGTGTACCTAAAAGCATACATATGACACATTTATTTGGAGATATGTAACCATACTACAAATAT 

TGCTTGGCAACTTGCTTCTTTCATTTAACATCTCATTTATATTTTTCCACAGGAATATATACAGTCTACCTCATACTTTTTGACGACTTTATAA 

TTAGTGTTCCACTGTGTGTACAAAACAAATCTCCTTACCCCAATATCGATAGACTTTGTTTCAAAAAATGTTCAGCCTCATGAGTATCTTACAG 

TCTTTCTGTGGGGGTAGATTTTCATAAGTGGAATTTCTGAGTCAAAGGACATGCGCAATTTGGTCAAACTGCTCTCAATAAGTTTGTGCCAATA 

TACAAGTGTGCCTATGTCTTCCTTTACCAAAATTGAATATCATCAACCCTTTTAATTTTGCCAGTTGGATAGATTAAAAAATTATTTTATTAAC 

AATGTTTTTTTCTTTTTCATGTCTTTTGGCTATTTGTATTTTTTGTGAATGAATTGCTCATATTCTTTATCCACTTTTTCTTTGGAAATTATAT 

ATATTGATATGAGGGTTCTATATACTGTATGTGTTATACATATTGCAAACATTTTCTTCTATCTATCTTTAAAAAAGCTTTTTTTTTCTTTTTG 

AGACAAGGTCTCACCCTGTTGCCCAGGCTGCAGTGCGGTGGCATGATCTTGCTCACTGCAAACTCTGCCCCACCTGGGCTCAAGCGATCCTCCC 

ACCTCAGCCTCCTGAGTAACTGGGACTACAGGACGACAGCCACGTACCACCACGCCTGGCTAATTTTGTATTTTTTGTACAGACCAGGTCTCAC 

TGTGTTGTTCAGGCTGGTCTTGAACTCCTGGCTCAAGTGATCTGCCTACCTTGGCATCCCAAAGTGTGGGATTACAGGTGTGAGCTACCGCACC 

CGGCCTAAAATTTTCATGTAGTTAAATCTATATCAATATATTATTTTCTGACTTTTTATTTCACTTCACTCTTAGGAAGGCTCTATTTTAAGAT 

TATAAAACATTCTCTGCATTTTCTTCTACTACTTTAGATGTATACTCATTTTTATTTTTAGAAATTAAAAAACTCGGCCAGGCGCGGTGGCTCA 

TGCCTGTAATCCCAGCACTCTGGGAGCCCAAGGTGGGTGGATCATGAGGTCAGGAGTTCAAGACCAGTCTGGCCAAGATGGTGAAACCCCGTCT 

CCACTAAAAATACAAAAATTAGCCTGACGTGGTGGCGGATGCCTGTAATCCCAGCTACTTGGGAGGCTGAGGCAGAGAACTGCTTGAACCCGGG 

AGGCAGAGGTTGCAGTGAGCCAAGATTGCGCGACTGGACTCCAGCCTGGGTGACAGAGTGAGACTCTGTCTCAACAACAACAAAAAAGAAATTA 

AAAAACTCTCAAAAATACAAAGTATAATACAATACACAACCCCATTCCTACCACAGGGTTTGTTAATGTACTGTCATGTTTGTAGTATAATTTA 

TTTTAAGGAAATAAAATCATCACAGATAAAGGTAGTTTACCGTGATACCGCCTTCCAAGTTTCATTCCTCCCCAGGCCATCTGTCCCATGAATT 

TGGTGTGTACCTTCCTGTCATATTCAGGTATTTAATCTGCTGGAATTTACTTTTTGATTAGGTGTGAGGTGGGACTCTTGTTTTTCCCTAGATG 

AGCCAAATGTTCCAATATTATTTATAAAATAGTTCACCTGGTCAGGCACAGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAAGCTGAGGTGG 

GTGGATCACCTCAGGTCAGGACAGGAGTTTAAGACCAGCCTGGCCAACACGGTGAAACCCCCATCTCTACAAAAATACAAAAATTAGCTGGGCA 

TGATGGCAGGTGCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATTGCTTGAACCCGGGAGGCGGAGGTTGTAGCAAGCTGAGATTGCGCCATTG 

CACTCCAGCCTGGGTGACACAGCGAGACTCTGTCTCGGAAAAAAAAAAAAAAAAAGTTCACCTTTCTCCAGTATTAGAAATGCCCCCTTTAGGC 

CTGGCGCGGTGGCTCACGCCTCTAATCCCAGCATTTTGGGAGGCCAAGGCGGGCGGATCATGAGGTCAGGAGTTCGAGACCAGCCTGGCCAACA 

CAGTGAAACCCTGTCTCTACTAAAAATAGAAAAAATTAGCTGGGCGTGGTGGCGGGCGCCTGTAATCCCAGCTACTTGGGAGGCTGAGGCAGGA 

GAATGGCTTGAACCTGGGAAGCGGAGCTTGCAGTGAGCCGAGATCACACTACTGCACTCCAGCTTGGGCGACAGAATGAGACTCCATCCCCCAC 

TTCGCCAAAAAAAAAAAAAAAAAAAAAAAAAAGAAATGCCGCCTTTATAGCGATTTACCAGATCAACCGTTCTCAATGCTCTTTAATACGCTGG 

AGTTTCATACTAAGAAAAATAAACATAAAAACATTTTGGCCAGGCGCTGTGGCTCACGCCTGTAATCCCAACACTTTGGGAGGCTGAGGTGAGC 

AGATCACAAGGTCAAGAGATCGAGACCATCCTGGCTAACATGGTGAAACCCCGTGTCTACTAAAAATACAAAAAATTAGCCAGGCGTGGTGGCA 

TACGCCTACAGTCCCTACGCCTATAGTCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATCTCTTGAACCTGGGAGGTGGAGGTTGCAGTGAGCC 

GAGATTGTGCCACTGCACTCCAGCCTGGGCGACAGAATGAGACTCCTTTTCAAACAAAACAAAACAAAACAGAAAACAAAAACAAAACCAAAAG 

ACATTCTGTGGGATGGGCACGGTGGCTCATGCCTATAATCCCAACATTTTGGGAGGCTGAGGTGGGTGGATCACTTGAGGTCAGGAGTTTGAGA 

CCAGCCTGGCCAACATGTTGAAACCCCATCTCTACTAAAAACACAAAAATTAGGTCGGGCATGGTGGCTCAT6CCTGTAATCCCAGCACTTTGG 

GAGGCCGAGGCAGGTGGATCATCTAAGGTCAGGAGTTCGAGAGCAGTCTGGCCAACATGGTGAAACCCCATCTCTATTAAAAATACAAAAGTTA 

GTCGGGCATGGTGGCAGGCTCCTGTAGTCCCGGCTACTCAGGAGGCTGAGGAAGGAGAATCACTTGAACCCAGGAGGCGGAGGTTGCAGTGAGT 

CAAGATACTGCCACTGCACTCCAGCCTGGGGAACAGAGGGAGACTCCGTCTCAAAAATAAATAAACAAATAAAAATTTAAAAATTAATAAATAA 

AAATAAAAAAATTAGCTGGGCATGGTGGTGTGTGCCTGTAATCTCAGCTACTTGGGAGGCTGAAGCAGGAGAATCGCTTGAACCCAGGAAGCAG 

AAGTTATAGTGAGCCGAGATCATGCCACTGCACTCCAGCCTGGGCGACAAAGCAAGACTCCGTCTCAAAAGGAAAAGAAAAAGGAAGCTGGAAG 

CTGAATGAGATGGGCCTTTCAACCAAGGAGTTAGAAGGCCATCTGGTGGCAGGGCTGGCAGAGGACCAGGAGTAAATAAGGCCAGAGAGGACAC 

CAGGGTCTGGGAGTGAAGGCACTGAGCTTGGGTCCCCCTTTGGAAGACAATGACCTGAGAGCTGTGAGATTTCAGACAAGTTCCCGAACCTTTT 

GGGCCCTGCTTTCCTCATCTGTAAATGGGATAATATCAGTCTCACCAGCTTCTTAAAATTCAATACAATGGAGTTGGGTGTGGTGGCTCACGCC 

TCTAGTCCCGGCACTTTGGGAAGCCGAGGTGGGCAGACTGTTTGAACTCAGGAGATGCAGAACAGCCTGGATAACATAGCAAAACAGTCTCTAC 

CAAAAATACAAACAATTAGCTGGGCATGGTGGTGTGTGCTTGTAGTCCCAGCTACTAGGGAGGCTGAGGTGGGAGGACTGCTTGAGCCCACGAG 

GTAGAGGCTGCAGTGAGCCATGATTGCACCACTGCACTCCAGGCTGGGAGACAGAATGAGACCCTGTCTCAAAACAAACAAGCAAACAAACAAT 

AAAGGAAATCCCTACCACACTATCAGGGGCATTTTGGCTGAGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCTAGGCTGGCAGG 

TCACCTGAGGTCGGGAGTTTGAGACCAGCCTGACCAACACGGAGAAACCGTCTCTACCAAAAATACAAAATTAGCCGGGCGTGATGGTGCATGC 

CTGTAATCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATCTCTTGAACCCAGGAGGCAGAGGTTGAGGTGGGCTGAAATCGCGCCATTGCACTC 

TAGCCTGGGCAACAAC^GGGAAACTCCATCTCAAAAAAACAAAACIAAAACAAAAAACAAAACTCCCATTTTTGCGAGGCAAATTGGGCTCACAG 

AGGTAAGCTGCATGTCCCTGTTGATGGCAGAGCTGGGGTCTGGATGCAGGTCTGCTTCGGGGTAATCTGCTCTTTTGCCTTCCAGGGTCCTGCC 

TCTTACAATATGAGCTGTCAAGTTAGATGCCTGCACTCAGTAAACCTACTCTGTTTTAAGTAAAAACAACAAGAAACAAATCTGAATATGCTAG 

CCTATCTCAGGTACGTTAAAGGAAATTTTTAAATAGGGGGTTTTTTGACCATTTGGGGGAGTTTTGGGGGAGGGGCCTTCTGTCTATACTTGAG 

CTGGGGGATGTTAGGGTTGTTCATCTGGATCTAGAGGTTTTCCTGTAATGTTCTTACTCCAGAAGGAAATCTCTAGATGGGGAAAGAAGGTTTC 

AGCTTTTATTCTAGTAAGCAGGGCTCTACCTATAAAGAGCTGCTTCCACCACTCTTTTTTTTTTTTTTGAGACGGAGTCTTGCTGTGTTGCCCA 

GGTTGGAATGCAGTAGTGCAATCTCGGCTCACCACAACCTCTGTCTTCCGGGTTCAAGTGATTCTCCTGCCTCAGCCTCCCAAGTAGCTGAGAC 

TACAGGTGTGTGCCACCATGCCTGGCTAATTTTTGTATTTTTAGTACAGATGGGGGTTTCACTATGTTGGTCAGGCTGGTCTCGAACTCCTGAC 

CTCGTGATCTGACTGCCTTGGCCTCCCAAAGTGCTGGGATTACAGGCATGACCCACCGCACCTGGCCTCCACCACTATTATAATATCACCAGGT 

TCCCCATTTGAATCCTTCAGTGCCAAAGGTTTTGCAGAATTCAAATGTTTTTGGGACTTGATAGGGCTGACCTAAAAGTACACTCACTCTATAT 

TAGGTAGCCCAGGAGGGCCTAGGCAGCCCAAGAACCAAACACATGAGTGTTTCTGCAGGGAAATGTATGAATATTGACATCAGTAGGATGAAAA 

TAAATAATAGTCTTACTTTAGTTCAGATTAGGTTTCTGTCACCAAATGAATTTTGGTGGCAGCCTGATGAAAAATGTTGGTTCTCAGAGTGTTT 

TTGAGTTTAGAATTGTGGTTAAGGGAGTATGGACCTGTTGATAACAAAAACAGGAACAAGGCCAGGTGTGGTGGCTCACACCTGTAATCCCAGC 

ACTTTGAGAGGCTGAGGTTGGTGGATCACCTGAGGTCAGGCATTCGAGATCAGCTTGTCCAACATGGCGAAAACCCATCTCTTCTAAAAATATA 

AAAATTAGCTGGGCGTGGTGGCATGCGCCTGTAATCCTAGCTACTTGGGAGGCTGACGCATGAGAATCACTTGAACCTGGGAGGTAGAGGTTGC 

AGTGAGCCAGGATGGCACCATTGCATTCCAGCCTGGGCAAGAAGAGTGAAACTTCATAAAAAACAAAAACAAAAACAAAAAACAGAGAAACAGG 

AACAACAATCGCCAGCATATACCAAGTGCTTATCGTGTGTGCCAGGTACTCTAATTATGTACTATGTCAGTTGATTCTCAAAACATATATGGCA 
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CAACATGGGTACTCTGAACATGGGCACAATCAATGTACAATGCTATAATGTATAACACAGGACAATGTAGCTGTTAAAAGGATGGACACTCTAT 

CTAGTCCATCTGGGTTATAATCTCTGCTCTACCAGTGAATAACTGTAACTCTGGCAAATGACTTCTCTATGCCCTGTTTCCTCAGCTGGGAAAT 

GGGGGATAATATCAGTACTCACCTCCTAAGATTGTTGTGAGGATTAAATGTGTTACTTTATAAGAAATGTCTGGCACATAGCAAAGGTTGTTAT 

TATTTTAATTTTTACACATGGGCAAACTAAGCCTCAAGTAACCTGTCCAAGAATACGTAGCTATGAAGTGTGGAGCTGGGATTTGGAGCTGGGG 

TTTGAATCCAGGCAATCTAACTCCAGAGCCTACCTTCTATGCTACTTTTTGGCTACGAGCAAACAATCTGTCAAGAAACAAAGTAGCTACTAAT 

CTAAACAGATGTGAAATTTGAAGA.CCAGTTGATCTTTGGGGAATGTTGGGTTCTTCAGACAATGGTAGCTCAGTAATGTAAAGGGACAAATGAC 

AGCCACATGCCAACTTGGTTAACTCCTTCCCTAGGTCCTGATGACCAAATAACCAGCTTATTTCTCAACTATTGGTTGGCTTTCATTTCAGGTC 

TGGTCAGCTGCTTRTGACCTTGTTCCCCACTGAGCAGACTCACCATCTGGGCCCTGGCGGGCAGCAGCATGCAGTGCCGTGTCCCCATGGCGGT 

CCTGGTGGGCAGGGTCAGCCCCGAGCCGAAGCAGCAGGCACAGGGCAGGGGCATCGTGGCGGGCACAGGCCCGGTGCAGTGGTGGGGGCTGCCC 

AGCATCTACATCGAGGCCTGGGTGTCGCTGGAGGAGGGCCTGGGCCCGGACCAGCCGTCCTGCAGACAAGTAACGACGAAAGCGACGTTCTCGG 

CGTTGGCGGCGGGAAGTGGAGGCCATGGAACTCTTGGGCTGGGGAAGGAAAAAAGGCAGCAGTCAGGACTTCAGCCTTGGCTGGTCCTTCTCCC 

TCCATCTCTGACATCCCCTGTTGTTTCTCCCTTTGGTTCCGTCTTTTTTTAATATCTTCAGCAAGAGATGAGGCCTAACCTAACCCTGATCCTT 

TATCAGATGATAGATTTGAAAAAAAATTTTTTTTGAGGGGGGTGATAGGATCAGAGGTTTAATTTTTTTAATGTAAAATTCGAGAAAAGGGTAA 

ATAATTGGTTTAAGGCTCAGGAGCCCAGGTAAATTTTTAATTTTTAACAAAGAACTTTAAAAAAACCCAACAGGGCCGGATGGGGAAAATTTTT 

ATCAGCAGAAATCTGAGTTTTAAAAAGTCACAGATAATCTCCAATAATGATCTAGAAATTGAATATCATGTACCCGGCAGACAGATGTGGAGGC 

TTCTTCCTCTGGAACCTGGGGGGAGGGGTTACTCATCAGACCTGCCCCCGCCCCCCCAAGTACCCCCAGAGCCGTAGGCCCAAGGCCTGTGTTT 

AAGAAGCTCGGAGACGGGAGGCGGGAAGGGCGGAGACACTCCAGGCTGGAGGAaATGGCGCAAGCAGAGACGCAGGTGGAGGACGGAAGTGAAC 

TGTGAGGGGCGTTACCGGATGTCGTTCCGCCCCGACCGGGTAGTTCTTGGCCAGATCTCCCAGGGGAAACTAGGGAACTTAAATTAAAGGGGCC 

GTCTGAAACCAGAAGACTGGACTGGAGGCGAGGAAAAGGAGGCGAGGGGAGGGGAGGGAGAAAAGAGAGTTATTTGGAGGTTTTTCCCCGCCTC 

CTCTAACTTGGCAGAGAGAGGAGATGGTTCAGTGATGGACGAAAAGATGAGAAGACAGAGAAAATAGAGGAGATAAAGACAGGATAAAAATCAC 

ATTAAACATGGAAAACAAAAACAAAAACCAC^GTGGGACAACAACAGGGACAGATCAAAAAAAAGAAAAAATACAGACAAAAGACGGAAGAAGA 

CTATCGTAGGATGGGGCAAGTGAGATGCAAAAATTTGGACTTGAGAAATATGTAGAAAAAGATGGAGATGTTAACAACGGGAGGCAGGGGAGGG 

GGCGGGATGGTGGAGAGAGAGAGAAAGGTAGAGAGTTAGTTTAGAATTAAGCCCAGAATGCTCTTTTCCCAACACAGGTTGCATGATGACATCC 

TTACCTTTTCACCGCATTCACAACCCTTTATGCTTCCTCTGTTACCACCAATCAAGTTCTCCTTCTCTCACCTCAGTACTCCCCCGTCTCCGCC 

CCTGCCTCATCCCTAGACCTTTCCGACTGGGATGGCTAACCTGTTGTAAGCCCGCAGCTTTGGGCCTGGTCTCTGCTGCTCCCAGGCGGCCCCT 

TTGGGTACTGCCTGAGCAAGAAGTGCTGGAGAGGAGGACCAGTCATCAATAGGAGGATGAGATTGGGAGAGACACTCGGTGCAGGAGGCTGAGT 

GAGCAGGGGAGCACTAAGACCCAGGGGTAGTGGAGGACTGCAGCAACGAGCTGGAGGAGGAGAAGTAAGCGGTGGGGGGTGGGAGCCATCTGGT 

ACTTTGACAGCATTCAAAACAGCATCGGCCATAACAACAGAAATGGCCAGTCAGTCCCAAGGTATCCAGCAGCTTCTGCAAGCTGAGAAGCGGG 

CAGCTGAGAAGGTGGCAGATGCCAGAAAGAGTGAGTCTCCTCTTTCCTCCCTTAGGAGTTTGGAAAGAAAATTGGGGGTGGGGGACAGCAAACA 

TTTTGGGAAAACCCAAGGCTGGCGGGAAGACAGCTAGGGTCTGGAGGCTGGTTAGGAGGGAAGAAATGGATGGATATTAGAATCTGGCACCTGG 

TTGGCTGAGAGAAGGCTGTATAACTTTCTGGAAGGGACTGACTCCTGCTATTACATTGTGTGTGTGTGGGTCCATCCCCACTCACTGTCCTTTC 

TTCTGCCTCCAGGGAAGGCCCGGCGACTGAAGCAGGCAAAGGAGGAGGCACAGATGGAGGTGGAGCAATACCGCAGAGAGCGAGAGCACGAATT 

CCAGAGCAAGCAGCAGGCGGTGAGTTGAGGCAGAGTCGGGATGAGACCCCACTGCAAGTTGGTGGGTGCATCTAGTGAGGTGTGTAAGGGTGAC 

TCAACAAGAAAATATGGTGGCAGAGGGCTGAGGCTGAGGGGACCCTGGCAGGGACCACAACATTGGTGAAACTTTGTGATGATATGTAGGAGAG 

TCTGGGAGTTTTGAAGGCCACATAGAGCTTGTGGGCGGAATGCCACAGTCTGTGTAAAGTATAACATCTATGTGGAGTATGATTAACATTTGTG 

GTGGAGGGTAGAGTTTTATGGTCATGGATGGTGAGGTGGTGGGGATATTACGGTCTGTTTTAGGATGAAGTTGCATGTTAGGTCTAAGGGGAAA 

GGGGACTGTGTTGATCTCTTTGGTGTTGGGATATTTCTGTGGGATGGGGGTGGTTTCTGAGAGGGCCTTTCTTCTAGGCTTTGTTTCAGGATCT 

TTCCCCTCATATGCCTGGACCCTTGTCTGTTTCTGCTTTTCCCTTTCTCTCTTCCACCCCTCTCCCTACCCCCCAGGCCATGGGCTCCCAGGGG 

AACCTGTCTGCTGAGGTGGAGCAGGCTACAAGGCGCCAGGTGCAGGGCATGCAGAGCTCCCAGCAGAGAAACCGAGAGCGTGTCCTGGCCCAGC 

TTCTTGGCATGGTCTGCGACGTCAGGCCCCAGGTCCACCCCAACTACCGGATTTCTGCCTAGGGCCACCGTAGGGCCTGACTCCTTCTGCCAGT 

TCCCTCCCTCAAAGAAATCCTCCAATCAAAATCACCTCCCACCATAATCCCTGTCTTCTTTCCATCCCCTAGAAATCCTGGGAGGCAGGATCCA 

ATAATTTTCCTGTGACACTTATAAATATCCTGCTCACATCTGAATCTCCTTGTTGTTCTTTAACCCTCACTGGGACTTTGTAAACTTCCAAGTC 

ATTCTCACCTAAACCCTCTGTGAAATTTGTAATATGGGGAAGTAGGAATGTGGAAAACATCCTGACTTCAGTGTCTGGCCGATGTGGGTCCCTC 

TCTTGACCCTGTCACTTGCTGGCTGTGAAACCAGGACAAGCTACTTAACTTGGTAGCCTCGATGTCCTCCTCTGTGAAACTGGGATGATAATAA 

TGCCTACCTTGTGAGGGTTGCTTCAATGATTAGGAATCATTCTGTAAAGTCTAGCACAGTTGCTTGCATGTTGTAGCAGTGATTCAGTAAGTAG 

CAACCCTGTGATACTATTACCACCACCTGCTCACTGGTCAAAACCTACACAGCTGTTTCCTCACGTCCATCACTGGCTCTCTAATTCCACTTGT 

TCATTCTGTGACCCTAGTTATTTTCTGAAAAATTGGTTCTTCTCTTTTCCCAGAGACCTT.CTGATCTCCAAAAAGAGGAGATGACTACATTTAG 

CCCCTCTCTTATAATTCCAGGTAGATAACTGCATTTTGTAGCCTCTCTTTGTTTTTCTTTTGCTGATCTTTGTCTTTATTAGATTTTCCTCCTT 

TCCTATTTCCCCAAAGACTTATCAGATGCTCATTGCTTTCTAAGATCTAAAATGATACTGTGTTCCCTCATATGCATGCCCTTCCTTTCTATAT 

CCTTGACACCTTACTTTCCCATTGTAACAATAAAAAAAGTATCAATAAAATAATTATTGGCAAATAAATTGGTGAGTTGAAGCAGCCTCCTTTT 

GCCTCATCATTTCTCATTTTCAGTCACTTTGTTTTTTTTTTTTTTGAGATGGAGTTTTGCTCTTGTTGCCCAGGCTGGAATACAATGGCGTGAT 

CTCAGCTCATTGCAACCTCTGCCTCCCAGGTTCAAGCGATTCTCCTGCCTCAGCCTCCCAAGTTGCTGGAATTATGGGTGTGTGCCACCACGCC 

TGGCTATTTTTTGTATTTTTAGTAGAGATGGGGTTTCGCCATGTTGGTCAGGCTGGTCTCAAACTCCTGACCTCAAGTGATCCACCTGCCTTGG 

CCTCCCAAAGTGCTGAGATTAGAGGTGTGAGCCACTGTGCCTGGCCTTCAGTCACTTTCTTGTTTTTTGTTTACATATTCCCTAAACAGCCCAA 

ATGGCTATCCTTTGAAACTTCTTGGAGAAACAAGAACAAGTAGTACTTTATTATTTCTCTAAAGTGAGAAACATGGTTCCTCATTTGGGAATCT 

GAGGACTATAGATCGCAACTGTAGAGAAAAGCTGGAGTGTAGGAGCAAGTGCTCTTTGCCCCTTTACCTTGCATTTTCTTCATAGCACTTACTG 

CTACTGGTTTTTTGAGACAAGGTCCTGCTGTGTTGCCCAGGCTGGAGTTCCAGCTCACGGCAGCCTTGACCCCCTGGACTCAAATGATCCTCCC 

ACTTCAGCCTCCTGAGTAGCTGGGATTACGGGCGAGTGCCACTATGCCTTGCTAATTTTAAAATTTTTTGTAGAGATGGGGTCTCACTTGCCCA 

GGCTGGTCTGAAACTCCTGGGCTCAAGCAATCCTTCGGGCTCGGCTTCCTCAAGGGTTGGGTTACAGGCCTGAGCCACTGCACCCTGACCACTT 

ATCGATACTTGACATTATATTTGTGTTTATGTGTTTTCTTTCCTGTAATGTAAACACTGTGAGAACAGGGCTGTTCACCGTTGTGTCCCCAGAT 

CCTAGGACAACATGTGGCACAAGGGAGGCAGTTGATAAATACTTTTGAATAAATTAAATGATACTTGGGAAAATACCTTCTATGACACCATTCT 

TGAATTAGTTACTTCATTTGTCACTGAAGACAAGCTTACTTCACCAAGAATTTGAACCAATAAGGTAACCTGCAGTGTATTTACTAACCAGATT 

CTTTGAGCAGGGAGGCAGAATACAATAGAGAATGAGAGATGTTTGCATCCTGGCTGTAACCTCACCAGCCGTACTGCTTGAGATATGTTGCTTT 

GCTTCGCTTCTGTCAATAAGATGAGAATAACGGTACCTACTCCTTAGTATTAAATGATTAAGTATGTTAACAGGGAGAGGGCCAAACGTTTGTT 

GTTTTATTACACAGCAGGACATCAGGTCTTACTTTTGTGGCTCCCCATCTCAAAGACGGGGATAGCAAATGTTTCATTCAGGAAAAAAATCCAG 

GTTGAACAATGGGGCTGTTGGGGCGGGGCCAAGAACATTCTGCTCGAATTAACAGTATTAATGGGCCGGGCGCGGTGGCTCACGCCTGTAATCC 

CAGCACTCTGGGAGGCCGAAGTGGGTGGATCACCTGAGGTCATACATGGGTGAAGCCCCGTCTCTACTAAAAAAACAAAAATTTGCTGGGCGTG 

GTGGCGGGCGCCTGTAATCCTAGCTACTCGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCGGGAAGCAGCGGTTGCAGTGAGCCGAGATCAGG 

ACATTGCACTCCCGCCTGGGCGACAGGGCGAGACTCTGTCTCAAAACAAAAACAAAAACAGTATTAATGGAATGTAGTATAACCCTCAAGCCCT 

ACTATTAACACTTGGGGCCGAATCCAGACCCCGTCTTCCCGCTCGGATTCAGAACACCTTCCTGACTCACTGGCCCTAGGGCATCAGCTACCTC 

GGACAGCATCCTTTTGGGAAAATACCGCCCACCAGGCCCACGACTGGGAAAGAGTCGGGAAACACCCCCGAGCAATCCAGTTCCCTGAGACTTC 

CCTCCTCCCTCCCCTCAGCTAGGGCCTGCCGGTTCCTAGTGCGTGCCCAGCAGTCCTCAGGTCACCTTCACTACCGGGCCAAGGACCCCGTGGG 

AACTCGCAGCCTTCGCCACACTCGTTCCTCGCGCATCCACGGAGGGGTGCCTACAGAGAAGACCTGCGTGGCAAAAACCTAAACGAAGAGATGA 
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GGGGCATGGAGAGGAGTAGGATAAGAGAATAAAGATAACAGTGGGGGGGAGACGTTAGTTTCCTTTATATCTTTTGTTACTGGAGGTAGCAGTG 

AAGTTAGAAACGGTTTTAAAACAAATTTCAGACAGGCATTTTCCAAAGGCAAGCCTGGAGCGCACGGATCTGTATAACCGCGGAAGGCCCTGTT 

TCCGGTCCCTTGCGCCTGCGCTCTTGCAGCCAAGAAGGCGGGAGGCTGGAC-TAGAGGGAAGCCTGCAACCGGAAGTGAAGGCAGATTTCCCTCC 

TTCGTCGCTGTTGCTGCCGCCATACGCGCTCTCCCTGTTTAGGTAAGCTTTGGCCTTCGCTACAATCCGTTTCCATCTGCGCTTCTCCGCACCC 

ATCCCGTCACATGGGTTCCTGATACCCTTTTCACAGGCGATGGTCTGGTCGCTGGGGCCTAGTTGGTTCGCTATTTCCTTAGCTTGCATCCCTT 

TCGAGAGCAAAGAGCTCCTGGGGGAAGGAAGGGAAGCTAAGGGGGGACCCAATCCAAGATGGTGTCCTCGGCGCCATTGTGTTCGTTTTGCTCC 

CTTCTTCCAATGGGTTCTTCTOVTATTGGAGGCCTCAGCATCAATGAGAGGCGGTGCTCGGCGTCCCTTGGTCTTGGTATTTGCGGAGGGCGGG 

GCTCTTCTCACCTTCCTTGTTCTTTCTTGAGCTCTTTTTCGGCCCTCGGTGGGACTGGGAGGAGGAGCTGGTTTCTGGGCCCAGTTGGATTTTT 

CTCACCTTGACTTGCCCAACTTAATTTGGAGTGCCTTCCAAGTGTTTACGATACGATTGGTGTCATTGTATGTTTCTCCAAAAGGAGTCTCACC 

TTCGTAGCGTAACAGTGATGTGAGACCACTTGGTAAAGATCCTGTTAAAGCCTGGGCGGGGATTGCCTTTCTCTGTCACCTATTAGCTTTCTTA 

TTGTAGGGTGGAGACATGAATTTTGTTTTTTTGTGGCCGAGCCATTTGTCTTGCACCGCCCCTCCCCCCCATGCTAATTACACAAGGCTTGCTT 

AAACAGCGGAAGGGAGGATACTGAGAAGTGGGAGGCTGAGAGCTATGGGAGGTGGACGGCGGCCATATGATGTTTTCTTTTCGAAAGGTGAGCG 

CTTTGCGCAGTGATGACCCTCATCTATCACCCTTGACTGATGGCTGCTGAGTTAGGCATCCATAACGGTGGGATTATAATAGGGAAAGCGGAGT 

CTTCCTTTGAGGACTTTTCAGGACTCTACTTGTCATCTCCATTTTCCACTTTACTAAGTTATTAGTCATATTTTACCTTTTATTATCTATTCTA 

TTTCCTCACTGTTACTTTCAGATCAAGAATTTATAAGTTGGTCTTCCCCTTCCAACTTTTCTGGTTTCCGCTACTGTGATTGCTAATCTTGTTG 

GGAACCTCTGTCCTAACCACTTTCCCTGGTACTGCTTTTTCTGTTCTGTTATATTTGCTTTTCGTTTTTATGTTTTGTATCTGTTTTTCTTTCC 

AGGTAAAAGTTTCCTGGTTTAGGGAAAGTGGGAACTGGGGATGGAAAAATGGTGAAGGCTGTGCTCGTGATTAAGTCTTGCTTTTTTTTTCCCC 

CCTCCAGCTCTTCTGTTAGAAATAGTATCTTTGTTTTCCTTTGCTGTTCCTCAATCCCCTACTCTTCACCCCTTGTTTTCACCTATTTTGCGAG 

AACCCATCCAGATCCCCCTTCCCTTCTTCCCCTGCCGGCCCAGTTATGGCAGAGAACGATGTGGACAATGAGCTCTTGGACTATGAAGATGATG 

AGGTGGAGACAGCAGCTGGGGGAGATGGGGCTGAGGCCCCTGCCAAGAAGGATGTCAAGGGCTCCTATGTCTCCATCCACAGCTCTGGCTTTCG 

TGACTTCCTGCTCAAGCCAGAGTTGCTCCGGGCCATTGTCGACTGTGGCTTTGAGCATCCGTCAGAAGGTAAATTTTCTCTTGGGCATGTAGTG 

CTCATTGGGCTCTTTAAGGGTACAATACAAAGATGTGTTTGTCGTTGCTCAGGTGGTGGTAAGGGTTTATACTTAAGGCTAGATCAGGGCCAGG 

TGCAGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCAGGAGGGTGGCCACTTGAGCTCAAAAGTGCAAGAGAAGCCTGGGCAAC 

ATAGCGAGACTCCTGTCTCTACAAAACGTTCAGAAATTAAGCAGGTGAAGGTTGAGGCTTCAGTGAGCCGTGATTGCACCACTGTGCACCAGCC 

GGGGCGACAGTGAGGAAGAAAAAATCGGGATAAGTATCAAAAACAATTTTGGATAGAGGAGGCTTATACAGGCTTATTCTTTCTTTCGTGATAG 

CACCAAAGTGCTAATGATCCAAAAGTGACTTCCAGGTCTGCCATTCATTCTTGTGACTGGCTTTTCTTGTCTGCTTATTTTTAATTTTGTCACT 

TGACTTCTAATTTTAAATTTCCAGAAAGGTCCTGCTTGGACCTGTAGTCTCCCTCTGTTGGGCCAGGCCAACTGTGGTCTCTGGAAACCTCTAT 

GACTGGTTTAGAGATGACTGGCTTCTGGGTCAGGTACCAAGTCCTTCATTTTGTCCAGGGTTGTAGTAGTTACGTGACCCGAAGTATAGCAACC 

TAAGCAGGAGAAGTGGTCTGTGGCAGGTATTCAAATGTCATGAATTGTTACAGATTAAGAAAAATAAGGACAGAGCTAGGATCATTGAAGGTGA 

GCGGTTGGTAGATGCAAGGGGTTTGTTACTAGGACTGGGAAGGCCTAGATCTGGAGGAGGCTAAAGCTAGGAGGAATTAGGAGAGTCTGATTTT 

GAGGTGAATGTAATTGAGCAGAGAGAGGTAAAATGGGTCTGGAAGTTGGCAAGAACCAGGTAAATACTAGACTTTGAGAATTGAGTGGTAAGAA 

ATGGGCTTGGCATGGTGAAAAAGGTAGAGTTATCTGGAGACTGAAGTCTAATTTATCTTCCTCCCCCCCCAACTTTTAGTCCAGCATGAGTGCA 

TCCCTCAGGCCATTCTGGGAATGGATGTCCTGTGCCAGGCCAAGTCGGGCATGGGAAAGACAGCAGTGTTTGTCTTGGCCACACTGCAACAGCT 

GGAGCCAGTTACTGGGCAGGTATATTTGGGGAGAGTGCTGGGGAGGGGATTTTGGTTAGGACTATAAGGGAAGGGTGTTTTTGTCCTAACTACA 

TGATGCTTGCAGAGCCATGAGCACATGACCTCTGTTACCCTTGACAACCTGACAGCTGTGGGGGATGTTCTGTCGCAAGCGTGGGGTTCATGAT 

TTAGATCXCAGAATTGAAGTCATTTATTATCGGCCCAGGTGTGTTTTTGTGACAGTCACTTCCCTAGAGGGGATAATGAAGAGCTACATTTACC 

ATATGTCTCCGTATACTTCCTGCCTAAGGTGTCTGTGCTGGTGATGTGTCACACTCGGGAGTTGGCTTTTCAGATCAGCAAGGAATATGAGCGC 

TTCTCTAAATACATGCCCAATGTCAAGGTAAGCCAAGGTAAAGAGACCTGAGAGTGAGGGTGTGGCAAGTTGGAGGGATAAGAAACTTGTAGGC 

CAATAGTCTCTTTAATTTTGGAGAAGCTTTAGTTTGCTGTGGTGTA^.CAGAGTGTTGAGTTCCTATGTAACAGGAGGATTCGTAATTGGGCTAT 

GGATGATGCTTAACACAAGACCACCCTTTTCTTACTACTTTATACTGACTTTGAATCATATCAGTTTAATAATTTTGGGGTATGTGGCAGAGAA 

AGCCGGAAACTTTAAAACAGCTCCAGTGGTGTGTGAATATTGAGGATTCTGGCCAAGTGCACAATGGCTTACACCTGTAATCTCAGCAGTTTGG 

GAGGCCAAGGCGTGTGGATTATTTGAGGTCAGGAGTTTAAGACCAATGTGGCCAACAGGATGAAACCCTCTCTCTACTAAAAATGCAAAAATTA 

GCCGTGCATGGTGGCACACACCTATAGTCCCACCTGCTTGGGAGGCTGAGGCAGGGGAATCGCTTGAACCCAGGAAGCAGAGGTTGTAGTGAGC 

TGAGATTGTGCCATTACACTCCAGCCTGGGTGGCAGAGTGAGACTCCCATCTCAAAAAAAAAGAAAAAATCTGATTGAAGTTAAGCATTTTTGG 

CAAGAATCCTTCATAGGTGATGCTGTATCTCCTGTTATGCCACAAATCTGGTCGACTTATGTTAGTTATTTTATTTTATTTTTATTTATTTGTT 

TTGAGATGGAGTCTCGCTGTGTCCTTCAGGCTGTGAGTGTAGTGGCGCGATCTCAGCTCACTGCAACCTGCGCCTCCCACGTTCAAGCGATTCT 

CCCGCCTCAACCCCCCGAGTAGCTGGGACTACAGTGTGCCATCATGCCTGGCTAATTTTTGTTTTTTTTTAGTAGTGACAGGGTTTCGCCATGT 

TGGCCAGGCTGGTCTCGAACTCCTGACCTCAAGTGATCCACCCACCTCGGCCTCCCAAAGTGCTGGGATTACAGGAGTGAGCCACTGCACCTGG 

CCTCATTAATGATTTTAGATTTACCATAGGATTAGCGTCGTGACAGTCTGATTCCACAGTTGTTCTTTTCCCCCTTGAAACCAGAAAGTAGTTT 

CTGGTGTTATTTGATACTGTACCAAGGCCCAGATCCCCAAACAACTATTCACCTAATGGTTTTAACATGAAATGATAATATTTAGCCCGAAGCA 

GTAATTTCATGGGGTTTGTGTGAAAAGAGTTTGAGATTCTGGGTTTATTTAGGAAACCTTAATGTTCCATGTGTTTTTTGTGGTACTTTACACT 

AATCTGGTGATTTCTTGCTGTCCTTTATTTATTTATTTTTTATTTTTTGAGATGGAGTCTCGCTCTGTCATCCAGGCTGGAGTACAGTGGCTCA 

ATCTCGCCTCACTGCAATCTCCACCTCCCGGGTTCAAGCGATTCTCCTGCCTCAGCCTCCTGGCTAAATTTTGTATTTTTTGTTTTTTAGTAGT 

AAATTTGTAAATTTTGTATTTTAGTAGAGATGGGGTTTCACCGTGTTGGCCAGGCTGGTCTTGARCTCCTGGCTTCAAGTGATCCACTTTCCTT 

GACCTCCCAAACTGCTGGGATTACAGGCGTGAGCCACTGGGCCTGGCTTTATTTTATTTTTATTTATTTTATTTCTTTTTGAGATGGAGTATCA 

CTCTTGTTGCCCAGGCTGGAGTACAACGGTGGGATCTTGGCTCACCACAACCTCTGCCTCCCAGGTTCTCGTGCCTCAGCCTCCTGAGTAGCTG 

GAATTATAGGCGTGTGCCACCACACCTGGCTCCTTTATTTTTTAAATGAAGCCTGGCCTCATAAATGAAGGAAGTTGGTTAGATTAAGTCAGTA 

GAACTGAATTATTGTCCTGACTGCTCCGACTAGCCATGTAACTTTAGGCAATCACCCTCAGTGTTTGGTGGGGGGGACATAAAATTTTTAAATT 

AGGTGACCTCTAAAGTTAGTTTTAGTTTGGAAACATGCTAAAAATTGGTTTAGCTCAAACAGAGTGGGAACCCTGGGGGGATTGGACTCTTTCC 

TTCCTCTGTTTTGAGACTCTTTGCTTCTGGCTCGGCAGGTTGCTGTTTTTTTTGGTGGTCTGTCTATCAAGAAGGATGAAGAGGTGCTGAAGAA 

GAACTGCCCGCATATCGTCGTGGGGACTCCAGGCCGTATCCTAGCCCTGGCTCGAAATAAGAGCCTCAACCTCAAACACATTAAACACTTTATT 

TTGGATGAATGTGATAAGATGCTTGAACAGCTCGGTGAGTGGCAGTGCTGGGGCTTGGCTAATGCTGGGGAGTTGTTCTTTGGAGCCAAATGAT 

GTTTATTTGAAACAGGAGCACCTCAGTGCAAGGACGACTCTTATCTATCACCCATGACTGATGGCTCTGGGTTCCCTGGTTGGTCTTTATTATG 

CTTTTAAGCACAGTAAAGGGTGTCATCTATCATCTTTCTATGATTTTTGTTTTTAACCTTTGAGAATAGGGGACTTTGATAATTTTAGGCATAA 

GTCATCACCACCACCACCGTTTTCATTATAGATTCATATACTGGGAGTCATAGGGGAGATTCTAAACTGAAAGAGAAGACAGTACCCTTCTGGC 

ATCTCCAGCACAGCATTTACAGTCAGAATTTATAGCTGAATAAGTGTCTAGACTCAGGTCTGGGATTAATGTAGAGAGTGTTTGTAGCAGTTTG 

TGTGATGTGGTATTCTAGTGTGCCAGGTGGGGTTAATGGAAGATTTTTCTGTAAGAATTGAATCTTGGTGAATGAGAGTGGGGTTGGACATAGG 

CCCCATAAGTCATTACAAATGATCTTTGGCAATTCTATATGGTGAGCTATAAAGGTGGGCTCCAGGTAGGGATGTCATATTTGCCTGACTTGAT 

AGAAAAGTAATCCAGAGAGTCATAGATGGACTCTGATATCTGGAATATAATATGTGCTTGATATTTGTAGTCTGCTGAAGGCTGGCTGGGGCTT 

GGGCAGGAAAGGGTTGGGAGAAGGTCCCATAAAGCATGTTTTGAAGGCCTTGAGAGCCTCTGCACTGGGCTTTATCCCCATTTCATAGTTGGGA 

ACTTTGGGGTTTTACCTTATTTCTTGCTTGGTTAAAACAAACAGCTGGAATCTGATCCCACTTCTTGATTCCAAGTCCATTGCTCTTTCCATTG 

TGTTGTTACTATTTCCAGCAATCTTCACCTCACTGGGAAGTCTACCTCTAATCTTTGTTTATCATACCTGCTTATTTTCTCCTACAATTTTTTT 

CCTTGTTCTTGTAGACATGCGTCGGGATGTCCAGGAAATTTTTCGCATGACCCCCCACGAGAAGCAGGTCATGATGTTCAGTGCTACCTTGAGC 
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AAAGAGATCCGTCCAGTCTGCCGCAAGTTCATGCaAGATGTAAATACCCTTCTACCTTCTCTCCCTCCACTCCCCGCCCGCTGCCTCCTCCCCT 
TCCTCGCCCTCTTCCTCAGACTCCCTTGTCATTCAAGTGCCAAGAAGGCGGCTTGTGCCCAACTGGGAGTAATGACTCCTTGAAGAGACATACA 
GAAGCAGAGACAGCTAGTGTTAGGGCCTGCGCGGGTGCCAGGGAAACTCCGGAAGACTTGGTCGGGTTAATGTGAGAGCGGGTAGTGTTCGACT 
TTTTCATAAATCACAACATTTTTGAACCTCTTCTCCCTTCGGGGGAGGGCAGGATTTTTCTGCCCTACCACCCACCCATCCATCGTCTCTTACA 
TGCACCCTACAGCCACGCACCCTCAAGGTGGCATCGAGCATACAGCTGGAGCCTTCTGCTCACCAAAACTCCTACTTCCCGGTGGCAGGAGAGC 
AAGAGAGGGACAGACAGATGGCAGGGCATGTCCAAAAGAAGAGCATCAGCACAAATGAATCCTCCCCTTCCCCACCTCCAGGGGTGGGGGCCTT 
TGGCACCTCAATCCCCGATACCCTACTCCTTCCCACCCACATCTCCTTGCACCCATCTGGAACCTCGGTTGATGTGAGCCGGCAACAGAGAAGC 
ACCGTGGCGCGGCGAGGGAATGCAGACGGCACCCAGCGGTGGATGGCGGCAGCGGAGGCCGCGGGGAAACCTGACCAGGAAGCTGAGGACCAAA 
CCAGCCTCTTTTTCCGTTCCCGGTTTTTTTCCTGAACCCAACGCGTGCCGTGCCCCGTTTCCCCCAATATGTGTTGGGGAGGGGTGTCCTGAAT 
GGGGTGGTAGATTTTTTTTCTTAAAAAAATTTTTTTGTTTTTTTTAATACTCAGAGGAGAGGGACATAGGAAAGGTAAAGTGGATGTAATCGGG 
TGGTTGTTAGGGTTTGGGGCTAGGTGGGGCCAATTGCATAAGCAGTGGAGTGTGTTCTTCCCCTCCCTGCAGTGTTCCTTCCCGTGGGATGATC 
ACTCTTTAGCTGTATTTGGGGCTAGAATGAGATTTGAAGGAGGCCATGGAACTTCTCTTTAGAAAGCCTGCCTTGGCTGGGCCTGGTGGCTCAC 
CTCTAATCCCAGCACTTTGGGAGGCCAAGGTGGGAGGATTGCTTGAGCCCAGGAATTTGAGACTAGCTGGGGCAGTGTAGTGAGACTTTGTCTC 
TACCAGAAAAACCGGGCGTGGTGGCGCATGCCTGTAGTCCCAGCTACTTGGGAAGCTGAGGCAGGAGGGTTTGCTTGAGCCCGGGACGTGGAGG 
TGGCAGTAAGCTGTAATTGTGCCACTGTACTCCAGCCTGGGTGATAGAGTGAGACCCTGTATCAAAACAAAACAAAAAACAAAACCTGCCTTCT 
GGGATTGGGCTTCTGGTTTTTTTCCCATGACACACACATCCTTTCCTATTTTGTCCTCTGGGTCTTCATATTAACTATCTTCCCCCAGGATAGT 
ATAAAAAGTGTTAGGAAAGTTGGGCTTTGGAGTTGTGGTAATTTCTGTCTTTGTTACTTTCCTCCCCTTCAGGGGGTTTTTTAATTTTAAAGAT 
GAATGCAGTGAGGTATAATGGTGTGTGCCTGTAGTCTCAGCTATTCAGGAGACTGAAGCAGGAGGATCACTTGAGCCCAGGAATTTGAGGCTAT 
AGTGTGCTATGATTGTGCCAGTGAATAGCCACTGCACTCCAGCCTGGGCAACATGGTGAGATCCTGTCCCTTAAAAGCGTATCTGCTGCTCTGA 
ATTTGGTATTTTAACACCACTTACTGATACCTTTCCTGTAAACCTGTAGATGGTTTAATTCTTAGTCAAGAGACCAGTCTCATCTAAAACTATC 
CTGTTGTGGTCTGACGGCAAGTAACTCATCTTGAGTAATTTTTGTTTCTCCTTAAGTGGCATTTTGACTGTCCATTGCAGCATTCTGATCTTAA 
AAGACATCCACTTTGCTAATGCACACGAGATTCTCTTAGTTGAAGTAGGAGAATCAAATGGAGCAGTTGTCCTCCCCCCACCCCATGTTCTTAG 
AAGCACCTCTGATGGAGTTATTCTGACCTTGAGTCACTGCCTCCCATCATTTCCCAGATGTTTGGTCCTTGCTCTCCCTTTGAGAATCATCTCC 
CATTTTCTTTCCTCTCCCACCTCTATTTGAGGTAATGGCATCTGTGCCATTGGGTGGTTTCACTGCTCCTTGACTTCATTTGCAGTTTCTTTCC 
CATGATAGTTTTTAGTTGGGCAGTGTTAAAACTCATCTGATAGGAAGGAAATTAGATGTAATGTGAGAGAGACCACAGTAAAATGTGGGTATTT 
TTGGGAGTGGGGTGGGGTTTTCAATCTTCTCTTTCCTCCCCATCCCCCCATGGGGTGTATTGGAGATCAACTTCCTCCACCCCCCCAGGTTTAA 
CCCCCCCACTCTGCCCTCCTCCCGTTCCCCACCCCCTTCCTCCCCCCCAGCCAATGGAGATCTTCGTGGATGATGAGACGAAGTTGACGCTGCA 
TGGGTTGCAGCAGTACTACGTGAAACTGAAGGACAACGAGAAGAACCGGAAGCTCTTTGACCTTCTGGATGTCCTTGAGTTCAACCAGGTCAGT 
TAGACGTCCAGTAGGGGGATGAGCATTGGAGCACTCCAGCTGTAGCAGAAACCTGGATATTAAGTACACTTTTATTGAGGAAATCACATGTGTG 
ATGTGGGAGAGAATAATGAGGGTATAAATATCTTAGGGGCTGAGCATGAGTAAGGTGGGAGCTGCTTTTCTATTCTATGGCTGGCACGGGTATG 
TCCTCAATAACCTCAAGGAAAATAAACTTCAAAAATTAAGATCCTTGGCCAGGCACGGTGGCTTATGTGTGTAATCCCAGCACTTGGGGAGGCT 
GAGGGAGGTGGATCACTTGAGTCCAGGAGTTTGAGACCAGTCTGGGCAACATGGCGAAACTTCATCACTACCAAAGAAGAAAAAAATTAGCCAG 
GTGTGGTGGTGTATGCCTGTAGTCCCAGATACTCTGGTGGCTGAGGTGAGAGGATAGCTTGAGCCCAGGAAATTGAGGCTGCAGTGAACTATGA 
TTGCACTACTGTGCTCCAGCTTGGGCAACAGAGTGAGATCTTGTCTCCAAAAGTCCTTGAAGGATTTTAGGAAGTTGTTAAAAGTCTTGAAACG 
ATGTTTGGGGGCATGTTAGGGTTCTTGAATGTTTAATTCCTCTAATAACTGCTTATTCAAGAGAAGCATTTCTGACTGGGTGCAGGGCAGTGGC 
TCATGCCCATAATCCCAGTACTTTGGGAGGCTGAGGCAGGAGCATTGCTTGAGCCCAGGACTTCAAGACCAGCCTGGGTAACATAGGGAGACGC 
CCGTCTCTACAAATAGrrAAAAATAAAAAATAAAAAAAGTAGCTGGGCGTGGTGGTGTGCACCTGTGGTCCCAGCTGCTTGGGATGCTGAGGTGG 
AAGGATCTCTTAAACCCAGGAGGGTGGAGGCTGCAGTGACTTGCGATTGCACCACTGCACTCCAGTCTGGGGGACAGAGTGAGACCCCATCTCA 
AAAAAGTGTTTAATTAATATACTTGTGAGTGGTCTATTTGCATTTAAAACTGCTTTCTAGAATTAGGATAGCTCCCTTAGGTTTAATGTTTTGG 
TGAGl^GGAATATCAGTTACCCCTCCAGATCTTAATTCTAGTTTTTTATCACTTTTTCATGAGGTGATCTCATCCTCATCTCCTAGCATGTCTG 
GCAATTTTGATTTCTGAACTCTGTGCTACCTCAGAGGCCAGCTTCCTTAGGGAAAAATCAGTGCTGAAATAAAGTTATATTTCCTTTTCTGCTC 
TAAATATATAGTGGGGGAATAAGAGAAATGAAGAGGAATTCCTGAGAACGTAATTACTAGAAACTCCCCTCTCCCACGTAATGTCTCTCACACA 
CCATGGACCCCTATTCCCCCAATTTGCGACCCCCCACCCCACCCCACAACAGGTGGTGATCTTTGTGAAGTCTGTGCAGCGGTGCATTGCCTTG 
GCCCAGCTACTAGTGGAGCAGAACTTCCCAGCCATTGCCATCCACCGTGGGATGCCCCAGGAGGAGAGGTGAGCTGAAGATGGGAAAGATATTT 
TGTGTCCTTGGGAGAAAAAGACAGTTGAGAGAAGGGAATCTCAACATGTTTTAAATTTCCTTTCTCACAAAGGCTTTCTCGGTATCAGCAGTTT 
AAAGATTTTCAACGACGAATTCTTGTGGCTACCAACCTATTTGGCCGAGGCATGGACATCGAGCGGGTGAACATTGCTTTTAATTATGACATGC 
CTGAGGATTCTGACACCTACCTGCATCGGGTAAACCTCACAGGCTGAAAAAATCCCACTCTCCCATTCCCTTGTTTTCTGTTTGTACATCTTCA 
TTCCTGCCTCTGGGTCTCTTTCCTCTTCGGTCTTCCAGTGCTACCCTCTGTCTCCCTCCAGGTGGCCAGAGCAGGCCGGTTTGGCACCAAGGGC 
TTGGCTATCACATTTGTGTCCGATGAGAATGATGCCAAGATCCTCAATGATGTGCAGGATCGCTTTGAGGTCAATATTAGTGAGCTGCCTGATG 
AGATAGACATCTCCTCCTACAGTGAGTACTGATCTCATGAAACCCTTTAGGTCCTCCCTGTTCCTTAGTGTGTTTGTCCTAAATCCCATCACAT 
AGGTCATGGGCATCTGATGCATAATGGACACTTGACTGGTTCATGCCCCCTGGTCTTTGATGCTGTGTTGGGATGTTTTTCTGACCTTTATGTG 
GGGTTTCTGTCTTCTCTCATCATATTACATCCCTTCCCTCACCCCCACGTCCGTCCTCTGAACCCAGGCAGTACACCAGTGTCTGCATGTGTGC 
CGTGTGTTCCTGCCTCACTTTCCCCTTTTCATGCCTTATTCTGACCATGCTACGTTTTCTTCTCAGTTGAACAGACACGGTAGAAGACTCGCCC 
ATTTTGGAATGTGACCGTCTGTCCTTCAGGAGAGGACACCAGGGTGGGGGTGAAGGAGACACTACTGCCCCCACCCCTGACAGCCCCCACCCCA 
TGGCTTCCATCTTTTGCATCACCACCACTCCTGAACCCCCATTTCTGATTTGTCAGAATTTTTTTTTAACAAAACTAAAAATGAAACACATGTG 
TCTGTGGTATCTATAAGTGCTTCGTCCCTTTATTGTATTTGGGGTGAGGTTATTTTAGGGCATGGTCCAGGGTGAATTCCTATAAGGCCTGGGT 
GCCCTGCCTGCTGTGAGATCAAAGGGGAATGGGACTAAGACTGCAGAGCCCTGGCTCCCCCACTGCCTGCCAATTGCCTGCGGTTTGTGGTCTC 
TTCCACTTTCTCTGGCCTGGGAAGACGCTGGGGTGTTTATGATCCCAAGGCTCCTGGTGGGTGGTGCGTGTATTTTCAGTGCCGGAGGGTGCTG 
TGGGCACTGGGGGAAACTTAGGCACCTCCTCCAAGGCTCTCTTGGTGCCTCCTCATCTGTTCCTTCAGCTTCTGGATCTTGAGCACCAGGGCTT 
GGGCCTCCCAGGCTCCCTCCTGCCCTTCAAGGAGGGCCTGGTACAGCTCCAGCTGCTGCTCCAACAACTCTTCAGCTCGGGCCAGCTCAGCTGT 
GCGGTGGGTCCCAGGGCCCTGGTCAGGGAATTAAGGGAGGGAGCATCAGCCAGGGCAGGGGGCCGAGGCCCTGGGAAGCTTTGTCGCAGGCTGT 
GGCTGGAAGTGAGAAATTCCACCTTCCCTATTCGTTTTTGAACCGGTCATTTAAGGACACCTGTACTGAGAAGGCCAGGTAGCTTCCTGTCTTG 
GGCATAGGCCTCTGGGTGGTAGTAGGGGGAGCAAATAGAGTTCCCTGGCCCAGGGGCTGTAACTGGCTTCCTTGAACAAGGATATGGGGTCACT 
GGAAAGAGGATCAGCCGCTCCTCCCCGCTAAGAAATAATTAACTGTTAGGTGAGGGGGAATAGATCCTGTTCAAGGACTTTGTGGACTGTGCTG 
TTGTGGGTGGGGGTGGGGTGAGGGAAGGGAACCCTGAGGTCTGGGCTGGGGGAGGTGGGGAGAGGAGTTGGTAGCTGAACTAAGAAAAGAGCTG 
CAGGGGTAGGCATGGTGTGGGGTGGTGCAGGGTGGGATTGAGGGTTTTTTTTTCCCACACCCCAGTGTAAATTCTCACACCCTCTGTTCCTACC 
TGTGGTGCCACTTACCCTGGGAGGGGACGTCATCTTCCCATTTCCTCTGGAGTTGGTCTGCTCTTCCATGCTTGCTTTGGGGTTTTGGGAGCAG 
CACCCATGGGAGCCCTGGGGTGCCAAGGACCAGGAGGGCAGAAGGAGGCGAAGGAAATGGTACCGAGAGAGCCAGGGCAGAGGGAGGACCATGG 
CGGGTGACCTGGCCGGGAGCTGTGTGAGCTGTCCAACGGCCACCAGGAACTGGTTCGCTCCAGGACTTGGCCTCACTTGAGTGCCTGGCCCTGC 
CCAGGCCCCAGCCCCCAGCCCTGCCCCTGCCCCTGCCCCACTCTGCCCCACGTCTCTCCCAGCCTGGCCCCAGACAGAGTCCAGGAACAACTCC 
TGTTCCTGATGTGAAAAATGTCCCTGCCAGTTTAGGCAGAACTTGCTTTAGAGCACTGGTGCCCAGCCTACCACAGGTCTGTGATTTTTTTTTT 
TTGATCTAGTGTTTATTAGGTATGAATTTTACAAACATTAGCGGTAGCTGTGGAGCTGGAGAGTATTGCACCTTCTCCAAGCTGCATGGCGAGA 
ACCACCAATAGTGTGGTAGAACTTACAGCCCTTTCCAAGGCCGTGGCTCTCTTGGCCTGCAGATAGCCTACGCATCTCCCTATGCTTGTTGTGG 
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ACCACTGGGTGTCAGGTTTCCTTCTGATAGTGTTATGGAATGGATCAACTAGGATAGCCTCAAAAACTTTGTATGTGGAATCTTTAACCAGCCC 
AGTGAGAATTCAGGACTCAGAGCCCCACAGTGGCATCCAGCTTGCTCTTCTGTAACAGACTGAAGGCTTTAAGCAAACTAGCTGGTTAACACCA 
TGATAGACAGGCTTGCTGTTAAGTTGCCTTCTTAGGAACTAGATTTTCaGCCACCGTGGCGCTTATATGTAACATAACCTTGCTTGGCTGTAGC 
CCAGTAGCGTGCTTTATTGGGCTGGGTGGGGCGGGGATCCCTGTGGAGAGCAGAGAGCTGGTGGTACTGCCAGCAGCGGACCCTCAGAAGAAAG 
CTCATGACATCAGACTGCTTCTTCCATAGCTTCTGGATGTACTTGTATGCACCATCTTGGTTTACCCAGTGGCTGCTGCCAGACAGAAAGGAAA 
GGCTACCACAGGTCTTGTGTCTTTTTTTTTTTTTTTTTTTGAGACGGAGTCTCGCTCTGTTGCCCAGGCTGGAGTGCAGTGGCGCAATCTGGGC 
TCACTGCAAGCTCTGCCTCCCGGGTTCACGCCATTCTCCTGCCTCACCCTCCCGAGTAGCTGGGACTACAGGTGCTCGCCACTACGCCCGGCTA 
ATTTTTTGTATTTTTAGTGGAGACGGGGTTTCACCGTATTAGCCAGGGTGGTCTCGATCTCCTGACCTCGTGATCCGCCCGTCTTGGCCTCCCA 
AAGTGCTGGGATTACAGGCGTGAGCCACCGCACCCGGCATGCCTTTTTCTTAACACTGTTTTCTCACTTCACTCTGCAAGGTAGGAATTACCTC 
ACTGGTTTGCACCTGAGGAAACTGGCTCAGATGGTTTCATTCAGCATTCACTGGGGAAGTGTCTGTTGGGGGCAGCTCTAGGCTGGATGTGCTC 
GAAGGTCCACAGCTGGTTGTTGGTAGGGCCTGGAGGGTTCATGTCTAGGTCCACCTGACTTGAAAGCTCATCCTGACCTTGCTTAAGTGCTGAT 
TCCCCTTTGCAGATGTACCTTTTATTGTGCTTCCCTTTATTGCTCTTTGCAGATGCTGTTTTTTATTTAGAGATTGGAGGCTTGTGGCAACCCT 
GTGTCAAGCACATCAAACAGGTCTATTGGTGCTATTTTCCCAACAGCAGGCAGACATCATGTCTCCATGTCACGCTGTGGAATTCTCAAAATGT 
TTCAAGCGTTTTCATTATTATACTTGTTACAGTGACCTGTAATCAGTTACTGAAGTTAACTATTGTGATTGTTTTGGGACACCATGAGCGATGC 
TCATATAAGACAGCAAACTTAATGGAAAAATGTGTGTGTTGTGACTGCTTCACCAACTGGCCATTCTCCCGACTCTGCTTTCCAGGCCTCCCTA 
TTCCCTGAGGCACAACAATATTGAAAGGAATAATCCATGCGGCAAATGGCAAACATCATTGTCTTATTTTAAGAAGTTGTCAAAGCAGCCTTCA 
GCAGCCATGCCCCTGATCCATGGAGGCAAGACCCTCCCCCAGCAAAAAGATCAGGATTAGCTGAAGCCTCATATGATTGTTAGCATTTGTTTAG 
CAATTAAGTATTTTAAAATTAAAGTATATGGCCAGATACAGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGGTGGATCACT 
TGAGGTCAGGAGTTCAAGATTAGCCTGGCCAACATGGTGAAACCTCATCTCTACTAAAAATACAAAAATTAGCTGGGCATGGTGATGGGCACCT 
GTAGTCCCAGCTACTTGGGAGGCTGAGCAGGAGAATGGCTTGAACTCAGGAGGCGGAGGTTGCAGTGAGCCAAAATCGTGGCACTGCACTCCAG 
CCTGGGTGAOIGAGCGAGACTCCATTAAGTATATACACAGTTTTTTGTACACAATGCTACTGTACACTTAACAGACTACAATATAGTACAAACA 
TAACTTTTATGCACAATAGGAAACTAAAAAGTTTGTGTGACTCACrTTGTTGCTATGGTCTGGAAACAAATCTTCAGTATCTCCGAGGTATGCC 
TGTCATTTCCCTTTCCCTCTTCTTGCTGGCCCAGAATGACCTTGTTTCTTGCCCCTGTCTAGCCCTGCATGCTGTAGGGGTTTGCCTTCTCTGG 
TAGGTCTGGGCACTTTGTATCCCTTGTAACCTTGGCTCCTGGGATATGACACTGGTACAACTGGCCTCAAGTTCTGTTGGACTAGTGAGCCTCC 
CCCAACACCTCCTGAAGTAGAACCAAAGGCCTGTGCACACACCGTGCATGTGTGAGTCTGCATAGAGATGTCAGCTTCCTGCAGGGTGTTCTGA 
AGGGATGTCCTGTTGTGACTGGACTGTGACATAGCCACAGGCCCAGAGGCAGGAGTGGCTCAGAAGGGAGTGGCTGGTCCCAATTTTGATCATC 
TAGGAACAGGAAGGTCCTTAGAAAACCATGCCCCAGAAGGCAGGATTGCTGGAGAGTGGACAGCTGCTAGCCAGCTCGCTATCTGGATATCACT 
CTGCATTGGGAGGGAAGATGGCCTCTGCCATGGTGTAAGAGTCCAGGAACCAGGCAGTGAGGACTTCCCAGCGGTCAGTGCTTCTCACACTTGC 
GGGCCAAAGCACCTTTAGATGAGGCCAAAGACTTTACGTTCCTCATTAGCTGACTTTTTCCCACTTAAGTGGAAAAAGAACCCAGAACCTTTGT 
AAAAGTTTTAGGGGAGAAGGGCTTTCCCTCTTGTATCTTGGTGATAAGGTTATGCATGACTCATACTTTAATTGCAATGTGTACACAGCTAAAG 
TCTTAATTATTAGAATATAAGAGCCCCAAACTACTGTTATTATAGATAAGCGAAACTATGCAGTATATGGTTAAACAATCCACAACTAATTAAC 
ATTGAAAGTTGGCCGGGCGCAGTGGCTCATGCTTGTAATCCCGGCACTTTGGGAGGCCGAGGCAGGGGGATCACTTAAGGTCAGGAGTTCAAGA 
CTAGCCTGGCGAACATGATGAAACCCCGTCTCTACTAAAAATACAAAAAATTAGCTAAGCGTGGTGGTAGCCACCTGTAATCCCAGCTACTTGT 
GAGGCTGAGGCAGGAGAATTGCTTGAACCTGGGAGGCGGAGGTTGCAGTGAGCTGAGATTGTGCCACTGCACTCCAGCCTGGGCGACAGAGCAA 
GACTCCGTCTCTCAAAAAAAAAAAAAAAAAAAAAAAAGAAAAGAAAAAAAATTAACTACATTTTTGGGAGGTGGACAGAGCAATGCTCTGTCAC 
CCAGGCTGGAGTGCAATGGCACAATCTCTGCTTGCTGGAACCTCCGATTGCCGGGTTCAAGCAATTCTTATGCCTCTGCCTCCCAAGAAGCTGG 
GATTACaGACGTGTGCCACTATGCCGAGCTAATTTTTGTATTTTTAGTACAGACAGGGTTTCACCATGTTGGCCAGGCTGGTCTTGAACACCTG 
GCCTCAAGTGATCCGACTGCCTCAGCCTCCCAGAGTGCTGGGATTACAGGTGTGAACCACCGTGCCTGGCCCTCTATCTGTTAATTTAAAAGAT 
TAGCAGCCATTTAGAAAAAACAACAAATGAGACTTTTGCAAGACAATCTAAATGATACACTAATAACAATCCTTTGGGAAAGTGACATTTCAAC 
CATGTGAGTTTCTGCTTTAGGTTATGAACTCCAAAATGGACTAAATGGACTAACCCCCAATAATTTATAGTAGCTAGTTTTTTTTTTTTTCACA 
GTAGGTAATTCTAAACCATAAATAAAATAGAATCTGAATTTTGGCTTTGTTCACCTGTGGGAACTTAATTAAGAAAGCACTGGCCTTTGGGTCG 
GTTCAAATATAGTGGATGAGGCCAGGCGCAGTGGCTCACACCTGTAATCTCAGCACTTTGGGAGGCCGAGGCGGGCGGATCATGAGGTCAAGAG 
ATCGAGACCATCCTGGCCAACATGGTGAAACCCCGTCTCTACTAAAAATACAAAAATTAGCCAGGCATGGTGGTGCACGCCTGTAGTCCCAGCC 
ACTCGGGAGGCTGAGGCGGGAGAATCACTTGAACCCGGGAGCCAGAGGTTACAGTGAGCTGAGATCATGCCACTGCACTCCAGCCTGGCGACAG 
AGCGAGACTCTTGTCTCAAAAAACAAAAAACAAAACCAAAAAGAAAGAAAACCAAATATAGTGGATAATCGTGGATCTCATAATTGTAGAAATG 
AAGGAATTAAGCTAAAAAAATACATAAACCAGAATACCTAGTGCTAAAGTTGAP.TGTCCCCACCAAAACTCGTGTTGACATTTAATTGCTATCC 
TAATGGTATTAAGATGCAAGACTTTTTTTTTTCTTTTTTTGAGATGGAGTTTCGCTCTTGTTGCCCAGGCTGGAGTGCAATGGCACAATCTCAG 
CTCACTGCAACCTCCGCCTCCCATGTTCAAGTGATTCTCCTGTCTCAGCCTCCTGAGTAGCTGGAATTACAGGCACATGCCACCACGCCCAGCT 
AATTTTTGTATTTTTAGTAGAGACGGGGTTTCATCATATTGGTCAGGCTGGTCTTGAACTCCTGACCTCAGGCGATCCACCTGCCTTGGCCTCC 
CAAAGTGCTGGGATTACAGGCATGAGCCACCGTGCCCAGCCGATGTGGGACCTTTCAGGGTTGATTAGATTGAATAGATTAATGCCATTGTATG 
GCATGATAGAAATCAGTTCAGCCTCTTTGCCCTTCCACCTCTCACTATGGGATGATACTGCAGCCAGGCCCTCATAAGATGCCAGTGTCATGCT. 
CTTGGACTTCTCAGCCTCCAGCTCTGTGGGAAAAACATTTATTTTCTTTATAAATTACCCAGTCTGTGCTGGGTGTGGTGGCTCAAGCCTGTAA 
TCCCAGCACTTTGGGAGGCCAAGGTGGGTGGAAGGCTTGAGCCCAGGAGTTTGAGACCAGCCTGGGCAACATGGCAAAACCCATCTCTACAAAA 
AAACACAAAAATTAGCTGGTGTGGTCGTGCGGGTCTGTGGTCCCAGTTATTTAGGAGGCTGAGGTGGGAGGATCACTTGAGTCTGGGAGGTGGA 
GGTTGraGTGAGTCGAGATCATGCCACTGCACTCCAGTCTGAGCGACAGAGAGAGACCCTGTCTGAAAAAACAACAAAATAAATTACCCAGTCT 
GTATTATTCTGTTATAGCGGCAGGAAACGGACTAAGACACATAGATTATGTTACTGTGTTTATTTATTTATTGTTGTTTTTGTTATTCCTGACT 
CTTAATATAGAGTCTTAATCAGATGAGCATTCTGGCCTGGCCTCCGCAGAAGGGGCCTGTCTTTAGCCACGGACAAGAGGAGATTAAGGCCAGC 
ATCATCCACAAGGTCAAGGGGCTGCAGAGCCCCCTAAGGCCAGTGTGCTGATGGGCCCCTCAATATTGTATCCTACCCAGTGGATTGGCAGGAC 
TGGGTGACTGACAGGAATCATTGTTGCCTCTATGGGAAAGTCTTATGGAGATGGGGGCTGAGGGATGTTGAAGTTTAGCCATTACATTACAGTG 
AGAGAGATTACATTACTAAGTGTCAGAGACCCTTCTGGGCACTTTCTGTTACTGTCACAGGTGGCTTTCACAGTAACCTTTTAAGAGAGCTCTT 
TTCATTTTTCTTGTACATGGCTGTCCAGTTGTTCCAGCAGCATTTGCTGAAAAGACTATCTTTATTGTATTGTCTTTGCTCCTTGTATTTATGT 
GGGACTATTTCTTGGCTCTCTATTCTGCTCAACCCCATCTCTATTAAAAATACAAAAGTTAGTCGGGCATGGTGGCAGGCTCCTGTAGTCCCGG 
CTACTCAGGAGGCTGAGGAAGGAGAATCACTTGAACCCAGGAGGCGGAGGTGGCAGTGAGTCAAGATACTGCCACTGCACTCCAGCCTGGGGAA 
CAGAGGGAGACTCCGTCTCAAAAATAAATAAACAAATAAAAATTTAAAAATTAATAAATAAAAATAAAAAAATTAGCTGGGCATGGTGGTGTGT 
GCCTGTAATCTCAGCTACTTGGGAGGCTGAAGCAGGAGAATCGCTTGAACCCAGGAAGCAGAAGTTATAGTGAGCCGAGATCATGCCACTGCAC 
TCCAGCCTGGGCGACAAAGCAAGACTCCGTCTCAAAAGGAAAAGAAAAAGGAAGCTGGAAGCTGAATGAGATGGGCCTTTCAACCAAGGAGTTA 
GAAGGCCATCTGGTGGCAGGGCTGGCAGAGGACCAGGAGTAAATAAGGCCAGAGAGGACACCAGGGTCTGGGAGTGAAGGCACTGAGCTTGGGT 
CCCCCTTTGGAAGACAATGACCTGAGAGCTGTGAGATTTCAGACAAGTTCCCGAACCTTTTGGGCCCTGCTTTCCTCATCTGTAAATGGGATAA 
TATCAGTCTCACCAGCTTCTTAAAATTCAATACAATGGAGTTGGGTGTGGTGGCTCACGCCTCTAGTCCCGGCACTTTGGGAAGCCGAGGTGGG 
CAGACTGTTTGAACTCAGGAGATGCAGAACAGCCTGGATAACATAGCAAAACAGTCTCTACCAAAAATACAAACAATTAGCTGGGCATGGTGGT 
GTGTGCTTGTAGTCCCAGCTAGTAGGGAGGCTGAGGTGGGAGGACTGCTTGAGCCCACGAGGTAGAGGCTGCAGTGAGCCATGATTGCACCACT 
GCACTCCAGGCTGGGAGACAGAATGAGACCCTGTCTCAAAACAAACAAGCAAACAAACAATAAAGGAAATCCCTACCACACTATCAGGGGCATT 
TTGGCTGAGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCTAGGCTGGCAGGTCACCTGAGGTCGGGAGTTTGAGACCAGCCTGA 
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CCAACACGGAGAAACCGTCTCTftCCAAAAATACAAAATTAGCCGGGCGTGATGGTGCATGCCTGTAATCCCAGCTACTTGGGAGGCTGAGGCAG 
GAGAATCTCTTGAACCCAGGAGGCAGAGGTTGAGGTGGGCTGAAATCGCGCCATTGCACTCTAGCCTGGGCAACAACAGGGAAACTCCATCTCA 
AAAAAACAAAACAAAACAAAAAACAAAACTCCCATTTTTGCGAGGCAAATTGGGCTCACAGAGGTAAGCTGCATGTCCCTGTTGATGGCAGAGC 
TGGGGTCTGGATGCAGGTCTGCTTCGGGGTAATCCGCTCTTTTGCCTTCCAGGGTCCTGCCTCTTACAATATGAGCTGTCAAGTTAGATGCCTG 
CACTCAGTAAACCTACTCTGTTTTAAGTAAAAACAACAAGAAACAAATCTGAATATGCTAGCCTATCTCAGGTACGTTAAAGGAAATTTTTAAA 
TAGGGGGTTTTTTGACCATTTGGGGGAGTTTTGGGGGAGGGGCCTTCTGTCTATACTTGAGCTGGGGGATGTTAGGGTTGTTCATCTGGATCTA 
GAGGTTTTCCTGTAATGTTCTTACTCCAGAAGGAAATCTCTAGATGGGGAAAGAAGGTTTCAGCTTTTATTCTAGTAAGCAGGGCTCTACCTAT 
AAAGAGCTGCTTCCACCACTCTTTTTTTTTTTTTTGAGACGGAGTCTTGCTGTGTTGCCCAGGTTGGAATGCAGTAGTGCAATCTCGGCTCACC 
ACAACCTCTGTCTTCCGGGTTCAAGTGATTCTCCTGCCTCAGCCTCCCAAGTAGCTGAGACTACAGGTGTGTGCCACCATGCCTGGCTAATTTT 
TGTATTTTTAGTACAGATGGGGGTTTCACTATGTTGGTCAGGCTGGTCTCGAACTCCTGACCTCGTGATCTGACTGGCTTGGCCTCCCAAAGTG 
CTGGGATTACAGGCATGACCCACCGCACCTGGCCTCCACCACTATTATAATATCACCAGGTTCCCCATTTGAATCCTTCAGTGCCAAAGGTTTT 
GCAGAATTCAAATGTTTTTGGGACTTGATAGGGCTGACCTAAAAGTACACXCACTCTATATTAGGTAGCCCAGGAGGGCCTAGGCAGCCCAAGA 
ACCAAACACATGAGTGTTTCTGCAGGGAAATGTATGAATATTGAGATCAGTAGGATGAAAATAAATAATAGTCTTACTTTAGTTCAGATTAGGT 
TTCTGTCACCAAATGAATTTTGGTGGCAGCCTGATGAAAAATGTTGGTTCTCAGAGTGTTTTTGAGTTTAGAATTGTGGTTAAGGGAGTATGGA 
CCTGTTGATAACAAAAACAGGAACAAGGCCAGGTGTGGTGGCTCACACCTGTAATCCCAGCACTTTGAGAGGCTGAGGTTGGTGGATCACCTGA 
GGTCAGGCATTCGAGATCAGCTTGTCCAACATGGCGAAAACCCATCTCTTCTAAAAATATAAAAATTAGCTGGGCGTGGTGGCATGCGCCTGTA 
ATCCTAGCTACTTGGGAGGCTGACGCATGAGAATCACTTGAACCTGGGAGGTAGAGGTTGCAGTGAGCCAGGATCGCACCATTGCATTCCAGCC 
TGGGCAAGAAGAGTGAAACTTCATAAAAAACAAAAACAAAAACAAAAAACAGAGAAACAGGAACAACAATCGCCAGCATATACCAAGTGCTTAT 
CGTGTGTGCCAGGTACTCTAATTATGTACTATGTCAGTTGATTCTCAAAACATATATGGCACAACATGGGTACTCTGAACATGGGCACAATCAA 
TGTACAATGCTATAATGTATAACACAGGACAATGTAGCTGTTAAAAGCATGGACACTCTATCTAGTCCATCTGGGTTATAATCTCTGCTCTACC 
AGTGAATAACTGTAACTCTGGCAAATGACTTCTCTATGCCCTGTTTCCTCAGCTGGGAAATGGGGGATAATATCAGTACTCACCTCCTAAGATT 
GTTGTGAGGATTAAATGTGTTACTTTATAAGAAATGTCTGGCACATAGCAAAGGTTGTTATTATTTTAATTTTTACACATGGGCAAACTAAGCC 
TCAAGTAACCTGTCCAAGAATACGTAGCTATGAAGTGTGGAGCTGGGATTTGGAGCTGGGGTTTGAATCCAGGCAATCTAACTCCAGAGCCTAC 
CTTCTATGCTACTTTTTGGCTACGAGCAAACAATCTGTCAAGAAACAAAGTAGCTACTAATCTAAACAGATGTGAAATTTGAAGACCAGTTGAT 
CTTTGGGGAATGTTGGGTTCTTCAGACAATGGTAGCTCAGTAATGTAAAGGGACAAATGACAGCCACATGCCAACTTGGTTAACTCCTTCCCTA 
GGTCCTGATGACCAAATAACCAGCTTATTTCTCAACTATTGGTTGGCTTTCATTTCAGGTCTGGTCAGCTGCTTATGACCTTGTTCCCCACTGA 
GCAGACTCACCATCTGGGCCCTGGCGGGCAGCAGCATGCAGTGCCGTGTCCCCATGGCGGTCCTGGTGGGCAGGGTCAGCCCCGAGCCGAAGCA 
GCAGGCACAGGGCAGGGGCATCGTGGCGGGCACAGGCCCGGTGCAGTGGTGGGGGCTGCCCAGCATCTACATCGAGGCCTGGGTGTCGCTGGAG 
GAGGGCCTGGGCCCGGACCAGCCGTCCTGCAGACAAGTAACGACGAAAGCGACGTTCTCGGCGTTGGCGGCGGGAAGXGGAGGCCATGGAACTC 
TTGGGCTGGGGAAGGAAAAAAGGCAGCAGTCAGGACTTCAGCCTTGGCTGGTCCTTCTCCCTCCATCTCTGACATCCCCTGTTGTTTCTCCCTT 
TGGTTCCGTCTTTTTTTAATATCTTCXGCAAGAGATGAGGCCTAACCTAACCCTGATCCTTTATCAGATGATAGATTTGAAAAAAAATTTTTTT 
TGAGGGGGGTGATAGGATCAGAGGTTTAATTTTTTTAATGTAAAATTCGAGAAAAGGGTAAATAATTGGTTTAAGGCTCAGGAGCCCAGGTAAA 
TTTTTAATTTTTAACAAAGAACTTTAAAAAAACCCAACAGGGCCGGATGGGGAAAATTTTTATCAGCAGAAATCTGAGTTTTAAAAAGTCACAG 
ATAATCTCCAATAATGATCTAGAAATTGAATATCATGTACCCGGCAGACAGATGTGGAGGCTTCTTCCTCTGGAACCTGGGGGGAGGGGTTACT 
CATCAGACCTGCCCCCGCCCCCCCAAGTACCCCCAGAGCCGTAGGCCCAAGGCCTGTGTTTAAGAAGCTCGGAGACGGGAGGCGGGAAGGGCGG 
AGACACTCCAGGCTGGAGGAAATGGCGCAAGCAGAGACGCAGGTGGAGGACGGAAGTGAACTGTGAGGGGCGTTACCGGATGTCGTTCCGCCCC 
GACCGGGTAGTTCTTGGCCAGATCTCCCAGGGGAAACTAGGGAACTTAAATTAAAGGGGCCGTCTGAAACCAGAAGACTGGACTGGAGGCGAGG 
AAAAGGAGGCGAGGGGAGGGGAGGGAGAAAAGAGAGTTATTTGGAGGTTTTTTCCCGCCTCCTCTAACTTGGCAGAGAGAGGAGATGGTTCAGT 
GATGGACGAAAAGATGAGAAGACAGAGAAAATAGAGGAGATAAAGA(^GGATAAA^TCaCATTAAACATGGAAAACAAAAACAAAAACCACAG 
TGGGACAACAACAGGGACAGATCAAAAAAAAGAAAAAATACAGACAAAAGACGGAAGAAGACTATCGTAGGATGGGGCAAGTGAGATGCAAAAA 
TTTGGACTTGAGAAATATGTAGAAAAAGATGGAGATGTTAACAACGGGAGGCAGGGGAGGGGGCGGGATGGTGGAGAGAGAGAGAAAGGTAGAG 
AGTTAGTTTAGAATTAAGCCCAGAATGCTCTTTTCCCA&CAC^GGTTGCATGA 

TTCCTCTGTTACCACCAATCAAGTTCTCCTTCTCTCACCTCAGTACTCCCCCGTCTCCGCCCCTGCCTCATCCCTAGACCTTTCCGACTGGGAT 
GGCTAACCTGTTGTAAGCCCGCAGCTTTGGGCCTGGTCTCTGCrGCTCCCAGGCGGCCCCTTTGGGTACTGCCTGAGCAAGAAGTGCTGGAGAG 
GAGGACCAGTCATCAATAGGAGGATGAGATTGGGAGAGACACTCGGTGCAGGAGGCTGAGTGAGCAGGGGAGCACTAAGACCCAGGGGTAGTGG 
AGGACTGCAGCAACGAGCTGGAGGAGGAGAAGTAAGCGGTGGGGGGTGGGAGCCATCTGGTACTTTGACAGCATTCAAAACAGCATCGGCCATA 
ACAACAGAAATGGCCAGTCAGTCCCAAGGTATCCAGCAGCTTCTGCAAGCTGAGAAGCGGGCAGCTGAGAAGGTGGCAGATGCCAGAAAGAGTG 
AGTCTCCTCTTTCCTCCCTTAGGAGTTTGGAAAGAAAATTGGGGGTGGGGGACAGCAAACATTTTGGGAAAACCCAAGGCTGGCGGGAAGACAG 
CTAGGGTCTGGAGGCTGGTTAGGAGGGAAGAAATGGATGGATATTAGAATCTGGCACCTGGTTGGCTGAGAGAAGGCTGTATAACTTTCTGGAA 
GGGACTGACTCCTGCTATTACATTGTGTGTGTGTGGGTCCATCCCCACTCACTGTCCTTTCTTCTGCCTCCAGGGAAGGCCCGGCGACTGAAGC 
AGGCAAAGGAGGAGGCACAGATGGAGGTGGAGCAATACCGCAGAGAGCGAGAGCACGAATTCCAGAGCAAGCAGCAGGCGGTGAGTTGAGGCAG 
AGTCGGGATGAGACCCCACTGCAAGTTGGTGGGTGCATCTAGTGAGGTGTGTAAGGGTGACTCAACAAGAAAATATGGTGGCAGAGGGCTGAGG 
CTGAGGGGACCCTGGCAGGGACCACAACATTGGTGAAACTTTGTGATGATATGTAGGAGAGTCTGGGAGTTTTGAAGGCCACATAGAGCTTGTG 
GGCGGAATGCCACAGTCTGTGTAAAGTATAACATCTATGTGGAGTATGATTAACATTTGTGGTGGAGGGTAGAGTTTTATGGTCATGGATGGTG 
AGGTGGTGGGGATATTACGGTCTGTTTTAGGATGAAGTTGCATGTTAGGTCTAAGGGGAAAGGGGACTGTGTTGATCTCTTTGGTGTTGGGATA 
TTTCTGTGGGATGGGGGTGGTTTCTGAGAGGGCCTTTCTTCTAGGCTTTGTTTCAGGATCTTTCCCCTCATATGCCTGGACCCTTGTCTGTTTC 
TGCTTTTCCCTTTCTCTCTTCCACCCCTCTCCCTACCCCCCAGGCCATGGGCTCCCAGGGGAACCTGTCTGCTGAGGTGGAGCAGGCTACAAGG 
CGCCAGGTGCAGGGCATGCAGAGCTCCCAGCAGAGAAACCGAGAGCGTGTCCTGGCCCAGCTTCTTGGCATGGTCTGCGACGTCAGGCCCCAGG 
TCCACCCCAACTACCGGATTTCTGCCTAGGGCCACCGTAGGGCCTGACTCCTTCTGCCAGTTCCCTCCCTCAAAGAAATCCTCCAATCAAAATC 
ACCTCCCACCATAATCCCTGTCTTCTTTCCATCCCCTAGAAATCCTGGGAGGCAGGATCCAATAATTTTCCTGTGACACTTATAAATATCCTGC 
TCACATCTGAATCTCCTTGTTGTTCTTTAACCCTCACTGGGACTTTGTAAACTTCCAAGTCATTCTCACCTAAACCCTCTGTGAAATTTGTAAT 
ATGGGGAAGTAGGAATGTGGAAAACATCCTGACTTCAGTGTCTGGCCGATGTGGGTCCCTCTCTTGACCCTGTCACTTGCTGGCTGTGAAACCA 
GGACAAGCTACTTAACTTGGTAGCCTCGATGTCCTCCTCTGTGAAACTGGGATGATAATAATGCCTACCTTGTGAGGGTTGCTTCAATGATTAG 
GAATCATTCTGTAAAGTCTAGCACAGTTCCTTGCATGTTGTAGCAGTGATTCAGTAAGTAGCAACCCTGTGATACTATTACCACCACCTGCTCA 
CTGGTCAAAACCTACACAGCTGTTTCCTCACGTCCATCACTGGCTCTCTAATTCCACTTGTTCATTCTGTGACCCTAGTTATTTTCTGAAAAAT 
TGGTTCTTCTCTTTTCCCAGAGACCTTCTGATCTCCAAAAAGAGGAGATGACTACATTTAGCCCCTCTCTTATAATTCCAGGTAGATAACTGCA 
TTTTGTAGCCTCTCTTTGTTTTTCTTTTGCTGATCTTTGTCTTTATTAGATTTTCCTCCTTTCCTATTTCCCCAAAGACTTATCAGATGCTCAT 
TGCTTTCTAAGATCTAAAATGATACTGTGTTCCCTCATATGCATGCCCTTCCTTTCTATATCCTTGACACCTTACTTTCCCATTGTAACAATAA 
AAAAAGTATCAATAAAATAATTATTGGCAAATAAATTGGTGAGTTGAAGCAGCCTCCTTTTGCCTCATCATTTCTCATTTTCAGTCACTTTGTT 
TTTTTTTTTTTTGAGATGGAGTTTTGCTCTTGTTGCCCAGGCTGGAATACAATGGCGTGATCTCAGCTCATTGCAACCTCTGCCTCCCAGGTTC 
AAGCGATTCTCCTGCCTCAGCCTCCCAAGTTGCTGGAATTATGGGTGTGTGCCACCACGCCTGGCTATTTTTTGTATTTTTAGTAGAGATGGGG 
TTTCGCCATGTTGGTCAGGCTGGTCTCAAACTCCTGACCTCAAGTGATCCACCTGCCTTGGCCTCCCAAAGTGCTGAGATTAGAGGTGTGAGCC 
ACTGTGCCTGGCCTTCAGTCACTTTCTTGTTTTTTGTTTACATATTCCCTAAACAGCCCAAATGGCTATCCTTTGAAACTTCTTGGAGAAACAA ' 
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GAACAAGTAGTACTTTATTATTTCTCTAAAGTGAGAAACATGGTTCCTCATTTGGGAATCTGAGGACTATAGATCGCAACTGTAGAGAAAAGCT 

GGAGTGTAGGAGCAAGTGCTCTTTGCCCCTTTACCTTGCATTTTCTTCATAGCACTTACTGCTACTGGTTTTTTGAGACAAGGTCCTGCTGTGT 

TGCCCAGGCTGGAGTTCCAGCTCACGGCAGCCTTGACCCCCTGGACTCAAATGATCCTCCCACTTCAGCCTCCTGAGTAGCTGGGATTACGGGC 

GAGTGCCACTATGCCTTGCTAATTTTAAAATTTTTTGTAGAGATGGGGTCTCACTTGCCCAGGCTGGTCTGAAACTCCTGGGCTCAAGCAATCC 

TTCGGGCTCGGCTTCCTCAAGGGTTGGGTTACAGGCCTGAGCCACTGCACCCTGACCACTTATCGATACTTGACATTATATTTGTGTTTATGTG 

TTTTCTTTCCTGTAATGTAAACACTGTGAGAACAGGGCTGTTCACCGTTGTGTCCCCAGATCCTAGGACAACATGTGGCACAAGGGAGGCAGTT 

GATAAATACTTTTGAATAAATTAAATGATACTTGGGAAAATACCTTCTATGACACCATTCTTGAATTAGTTACTTCATTTGTCACTGAAGACAA 

GCTTACTTCACCAAGAATTTGAACCAATAAGGTAACCTGCAGTGTATTTACTAACCAGATTCTTTGAGCAGGGAGGCAGAATACAATAGAGAAT 

GAGAGATGTTTGCATCCTGGCTGTAACCTCACCAGCCGTACTGCTTGAGATATGTTGCTTTGCTTCGCTTCTGTCAATAAGATGAGAATAACGG 

TACCTACTCCTTAGTATTAAATGATTAAGTATGTTAACAGGGAGAGGGCCAAACGTTTGTTGTTTTATTACACAGCAGGACATCAGGTCTTACT 

TTTGTGGCTCCCCATCTCAAAGACGGGGATAGCAAATGTTTCATTCAGGAAAAAAATCCAGGTTGAACAATGGGGCTGTTGGGGCGGGGCCAAG 

AACATTCTGCTCGAATTAACAGTATTAATGGGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTCTGGGAGGCCGAAGTGGGTGGATCAC 

CTGAGGTCATACATGGGTGAAGCCCCGTCTCTACTAAAAAAACAAAAATTTGCTGGGCGTGGTGGCGGGCGCCTGTAATCCTAGCTACTCGGGA 

GGCTGAGGCAGGAGAATCGCTTGAACCCGGGAAGCAGCGGTTGCAGTGAGCCGAGATCAGGACATTGCACTCCCGCCTGGGCGACAGGGCGAGA 

CTCTGTCTCAAAACAAAAACAAAAACAGTATTAATGGAATGTAGTATAACCCTCAAGCCCTACTATTAACACTTGGGGCCGAATCCAGACCCCG 

TCTTCCCGCTCGGATTCAGAACACCTTCCTGACTCACTGGCCCTAGGGCATCAGCTACCTCGGACAGCATCCTTTTGGGAAAATACCGCCCACC 

AGCCCCACGACTGGGAAAGAGTCGGGAAACACCCCCGAGCAATCCAGTTCCCTGAGACTTCCCTCCTCCCTCCCCTCAGCTAGGGCCTGCCGGT 

TCCTAGTGCGTGCCCAGCAGTCCTCAGGTCACCTTCACTACCGGGCCAAGGACCCCGTGGGAACTCGCAGCCTTCGCCACACTCGTTCCTCGCG 

CATCCACGGAGGGGTGCCTACAGAGAAGACCTGCGTGGCAAAAACCTAAACGAAGAGATGAGGGGCATGGAGAGGAGTAGGATAAGAGAATAAA 

GATAACAGTGGGGGGGAGACGTTAGTTTCCTTTATATCTTTTGTTACTGGCGGTAGCAGTGAAGTTAGAAACGGTTTTAAAACAAATTTCAGA'e - 

AGGCATTTTCCAAAGGCAAGCCTGGAGCGCACGGATCTGTATAACCGCGGAAGGCCCTGTTTCCGGTCCCTTGCGCCTGCGCTCTTGCAGCCAA 

GAAGGCGGGAGGCTGGAGTAGAGGGAAGCCTGCAACCGGAAGTGAAGGCAGATTTCCCTCCTTCGTCGCTGTTGCTGCCGCCATACGCGCTCTC 

CCTGTTTAGGTAAGCTTTGGCCTTCGCTACAATCCGTTtCCATCTGCGCTTCTCCGCACCCATCCCGTCACATGGGTTCCTGATACCCTTTTCA 

CAGGCGATGGTCTGGTCGCTGGGGCCTAGTTGGTTCGCTATTTCCTTAGCTTGCATCCCTTTCGAGAGCAAAGAGCTCCTGGGGGAAGGAAGGG 

AAGCTAAGGGGGGACCCAATCCAAGATGGTGTCCTCGGCGCCATTGTGTTCGTTTTGCTCCCTTCTTCCAATGGGTTCTTCTCATATTGGAGGC 

CTCAGCATCAATGAGAGGCGGTGCTCGGCGTCCCTTGGTCTTGGTATTTGCGGAGGGCGGGGCTCTTCTCACCTTCCTTGTTCTTTCTTGAGCT 

CTTTTTCGGCCCTCGGTGGGACTGGGAGGAGGAGCTGGTTTCTGGGCCCAGTTGGATTTTTCTI^CCTTGACTTGCCCAACTTAATTTGGAGTG 

GC ™ CCAAGTGTTTACGA ™^^ 

TAAAGATCCTGTTAAAGCCTGGGCGGGGATTGCCTTTCTCTGTCACCTATTAGCTTTCTTATTGTAGGGTGGAGACATGAATTTTGTTTTTTTG 
TGGCCGAGCCATTTGTCTTGCACCGCCCCTCCCCCCCATGCTAATTACACAAGGCTTGCTTAAACAGCGGAAGGGAGGATACTGAGAAGTGGGA 
GGCTGAGAGCTATGGGAGGTGGACGGCGGCCATATGATGTTTTCTTTTCGAAAGGTGAGCGCTTTGCGCAGTGATGACCCTCATCTATCACCCT 
^ GA ™ GA 3 GGCTGCTGA °™^ 

CATCTCCATTTTCCACTTTACTAAGTTATTAGTCATATTTTACCTTTTATTATCTATTCTATTTCCTCACTGTTACTTTCAGATCAAGAATTTA 
^ AAG " GG ^^ GCCTTCCAACTTTTCTGGTTTCCGCTACTGT GATTG 

G """ C T TCTGTTATATTTGCTTTTCGTTTTTATGTTTTGTATCTGTmTCTTTCCAGGTAAM 

ACTGGGGATGGAAAAGAGGTCGTGATTAAGTCTTGCTTTTTTTTTCCCCCCTCCAGCTCTTCTGTTAGAAATAGTATCTTTGTTTTCCTTTGCT 
G ™^ TCCOTACTCTTCACCCCTTGTT ^ 

ATGGCAGAGAACGATGTGGACAATGAGCTCTTGGACTATGAAGATGATGAGGTGGAGACAGCAGCTGGGGGAGATGGGGCTGAGGCCCCTGCCA 
AGAAGGATGTCAAGGGCTCCTATGTCTCCATCCACAGCTCTGGCTTTCGTGACTTCCTGCTCAAGCeAGAGTTGCTCCGGGCCATTGTCGACTG 
TGGCTTTGAGCATCCGTCAGAAGGTAAATTTTCTCTTGGGCATGTAGTGCTCATTGGGCTCTTTAAGGGTACAATACAAAGATGTGTTTGTCGT 
TGCTCAGGTGGTGGTAAGGGTTTATACTTAAGGCTAGATCAGGGCCAGGTGCAGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGG 
CAGGAGGGTGGCCACTTGAGCTCAAAAGTGCAAGAGAAGCCTGGGCAACATAGCGAGACTCCTGTCTCTACTAAACGTTCAGAAATTAAGCAGG 
TGAAGGTTGAGGCTTCAGTGAGCCGTGATTGCACCACTGTGCACCAGCCGGGGCGACAGTGAGGAAGAAAAAATCAGGGGATAAGTATCAAAAA 

GA ^T"™ GATAGAGGAGGCTTATACAGGCTTATTCTTTCTTTCGTGATAGmcc ^ 

TTCATTCTTGTGACTGGCTTTTCTTGTCTGCTTATTTTTAATTTTGTCACTTGACTTCTAATTTTAAATTTCCAGAAAGGTCCTGCTTGGACCT 
G ™ G ^ CCCTCTGTTGGGCCAGGCCAACTGTGGTCTCTGG ^ GG TCTATGACTGGTTTAGAGATGACTGGCTTCTGG 

CTTCATTTTGTCCAGGGTTGTAGTAGTTACGTGACCCGAAGTATAGCAACCTAAGCAGGAGAAGTGGTCTGTGGCAGGTATTCAAATGTCATGA 
ATTGTTACAGATTAAGAAAAATAAGGACAGAGCTAGGATCATTGAAGGTGAGCGGTTGGTAGATGCAAGGGGTTTGTTACTAGGACTGGGAAGG 
CC ? AGA *f GGAGGAGGCTAAA ^^ 

AGTTGGCAAGAACCAGGTAAATACTAGACTTTGAGAATTGAGTGGTAAGAAATGGGCTTGGCATGGTGAAAAAGGTAGAGTTATCTGGAGACTG 

AAGTCTAATTTATCTTCCTCCCCCCCCAACTTTTAGTCCAGCATGAGTGCATCCCTCAGGCCATTCTGGGAATGGATGTCCTGTGCC^ 

GTCGGGCATGGGAAAGACAGCAGTGTTTGTCTTGGCCACACTGCAACAGCTGGAGCCAGTTACTGGGCAGGTATATTTGGGGAGAGTGCTGGGG 

AGGGGATTTTGGTTAGGACTATAAGGGAAGGGTGTTTTTGTCCTAACTACATGATGCTTGCAGAGCCATGAGCACATGACCTCTGTTACCCTTG 

ACAACCTGACAGCTGTGGGGGATGTTCTGTCGCAAGCGTGGGGTTCATGATTTAGATCACAGAATTGAAGTCATTTATTATCGGCCCAGGTGTG 

TTTTTGTGACAGTCACTTCCCTAGAGGGGATAATGAAGAGCTACATTTACCATATGTCTCCGTCTACTTCCTGCCTAAGGTGTCTGTGCTGGTG 

ATGTGTCACACTCGGGAGTTGGCTTTTCAGATCAGCAAGGAATATGAGCGCTTCTCTAAATACATGCCCAATGTCAAGGTAAGCCAAGGTAAAG 

AGACCTGAGAGTGAGGGTGTGGCAAGTTGGAGGGATAAGAAACTTGTAGGCCAATAGTCTCTTTAATTTTGGAGAAGCTTTAGTTTGCTGTGGT 

GTAACAGAGTGTTGAGTTCCTATGTAACAGGAGGATTCGTAATTGGGCTATGGATGATGCTTAACACAAGACCACCCTTTTCTTACTACTTTAT 

ACTGACTTTGAATCATATCAGTTTAATAATTTTGGGGTATGTGGCAGAGAAAGCCGGAAACTTTAAAACAGCTCCAGTGGTGTGTGAATATTGA 

GGATTCTGGCCAAGTGCACAATGGCTTACACCTGTAATCTCAGCAGTTTGGGAGGCCAAGGCGTGTGGATTATTTGAGGTCAGGAGTTTAAGAC 

CAATGTGGCCAACAGGATGAAACCCTCTCTCTACTAAAAATGCAAAAATTAGCCGTGCATGGTGGCACAC^ 

GGCTGAGGCAGGGGAATCGCTTGAACCCAGGAAGCAGAGGTTGTAGTGAGCTGGGATTGTGCCATTACAC 

CTCCCATCTCAAAAAAAAAGAAAAAATCTGATTGAAGTTAAGCATTTTTG^ 

AAATCTGGTCGACTTATGTTAGTTATTTTATTTTATTTTTATTTA^TGTTTTGAGATGGAGTCTCGCTGTGTCCTTCAGGCTGiS 
GGCGGGA ^ CTCAGCTCACTGCAACCTGCGCCTCCCACG TTCAAGCGATTCTCCCGCCTCAACCCCCCGAGTA^ 

ATGCCTGGCTAATTTTTGTTTTTTTTTAGTAGTGACAGGGTTTCGCCATGTTGGCCAGGCTGGTCTCGAACTCCTGACCTCAAGTGATC 

ACCTCGGCCTCCCAAAGTGCTGGGATTACAGGAGTGAGCCACTGCACCTGGCCTCATTAATGATTTTAGATTTACCATAGGATTAGCGTCGTGA 

CAGTCTGATTCCACAGTTCTTTTCCCCCTTGAAACCAGAAAGTAGTTTCTGGTGTTATTTGATACTGTACCAAGGCCCAGATCCCCAAACAACT 

ATTGACCTAATGGTTTTAACATGAAATGATAATATTTAGCCCGAAGCAGTAATTTCATGGGGTTTGTGTGAAAAGAGTTTGAGAT^GGTOT 

ATTTAGGAAACCTTAATGTTCCATGTGTTTTTTGTGGTACTTTACACTAATCTGGTGATTTCTTGCTGTCCTTTATTTATTTATTTTTTATTTT 

TTGAGATGGAGTCTCGCTCTGTCATCCAGGCTGGAGTACAGTGGCTCAATCTCGCCTCACTGCAATCTCCACCTCCCGGGTTCAAGCGATTCTC 

ctgcctcagcctcctggctaaattttgtattttttgttttttagtagtaaatttgtaaa.ttttgtattttagtagagatggggtttSccgtct 

^GGCCAGGCTGGTCTTGAACTCCTGGCTTCAAGTGATCCACTTTCCTTGACCTCCCAAACTGCTG 
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CTTTATTTTATTTTTATTTATTTTATTTCTTTTTGAGATGGAGTATCACTCTTGTTGCCCAGGCTGGAGTACAACGGTGGGATCTTGGCTCACC 
ACAACCTCTGCCTCCCAGGTTCTCGTGCCTCAGCCTCCTGAGTAGCTGGAATTATAGGCGTGTGCCACCACACCTGGCTCCTTTATTTTTTAAA 
TGAAGCCTGGCCTCATAAATGAAGGAAGTTGGTTAGATTAAGTCAGTAGAACTGAATTATTGTCCTGACTGCTCCGACTAGCCATGTAACTTTA 
GGCAATCACCCTCAGTGTTTGGTGGGGGGGACATAAAATTTTTAAATTAGGTGACCTCTAAAGTTAGTTTTAGTTTGGAAACATGCTAAAAATT 
GGTTTAGCTCAAACAGAGTGGGAACCCTGGGGGGATTGGACTCTTTCCTTCCTCTGTTTTGAGACTCTTTGCTTCTGGCTCGGCAGGTTGCTGT 
TTTTTTTGGTGGTCTGTCTATCAAGAAGGATGAAGAGGTGCTGAAGAAGAACTGCCCGCATATCGTCGTGGGGACTCCAGGCCGTATCCTAGCC 
CTGGCTCGAAATAAGAGCCTCAACCTCAAACACATTAAACACTTTATTTTGGATGAATGTGATAAGATGCTTGAACAGCTCGGTGAGTGGCAGT 
GCTGGGGCTTGGCTAATGCTGGGGAGTTGTTCTTTGGAGCCAAATGATGTTTATTTGAAACAGGAGCACCTCAGTGCAAGGACGACTCTTATCT 
ATCACCCA.TGACTGATGGCTCTGGGTTCCCTGGTTGGTCTTTATTATGCTTTTAAGCACAGTAAAGGGTGTCATCTATCATCTTTCTATGATTT 
TTGTTTTTAACCTTTGAGAATAGGGGACTTTGATAATTTTAGGCATAAGTCATCACCACCACCACCGTTTTCATTATAGATTCATATACTGGGA 
GTCATAGGGGAGATTCTAAACTGAAAGAGAAGACAGTACCCTTCTGGCATCTCCAGCACAGCATTTACAGTCAGAATTTATAGCTGAATAAGTG 
TCTAGACTCAGGTCTGGGATTAATGTAGAGAGTGTTTGTAGCAGTTTGTGTGATGTGGTATTCTAGTGTGCCAGGTGGGGTTAATGGAAGATTT 
TTCTGTAAGAATTGAATCTTGGTGAATGAGAGTGGGGTTGGACATAGGCCCCATAAGTCATTACAAATGATCTTTGGCAATTCTATATGGTAAG 
CTATAAAGGTGGGCTCCAGGTAGGGATGTCATATTTGCCTGACTTGATAGAAAAGTAATCCAGAGAGTCATAGATGGACTCTGATATCTGGAAT 
ATAATATGTGCTTGATATrrGTAGTCTGCTGAAGGCTGGCTGGGGCTTGGGCAGGAAAGGGTTGGGAGAAGGTCCCATAAAGCATGTTTTGAAG 
GCCTTGAGAGCCTCTGCACTGGGCTTTATCCCCATTTCATAGTTGGGAACTTTGGGGTTTTACCTTATTTCTTGCTTGGTTAAAACAAACAGCT 
GGAATCTGATCCCACTTCTTGATTCCAAGTCCATTGCTCTTTCCATTGTGTTGTTACTATTTCCAGCAATCTTCACCTCACTGGGAAGTCTACC 
TCTAATCTTTGTTTATCATACCTGCTTATTTTCTCCTACAATTTTTTTCCTTGTTCTTGTAGACATGCGTCGGGATGTCCAGGAAATTTTTCGC 
ATGACCCCCCACGAGAAGCAGGTCATGATGTTCAGTGCTACCTTGAGCAAAGAGATCCGTCCAGTCTGCCGCAAGTTCATGCAAGATGTAAATA 
CCCTTCTACCTTCTCTCCCTCCACTCCCCGCCCGCTGCCTCCTCCCCTTCCTCGCCCTCTTCCTCAGACTCCCTTGTCATTCAAGTGCCAAGAA 
GGCGGCTTGTGCCCAACTGGGAGTAATGACTCCTTGAAGAGACATACAGAAGCAGAGACAGCTAGTGTTAGGGCCTGCGCGGGTGCCAGGGAAA 
CTCCGGAAGACTTGGTCGGGTTAATGTGAGAGCGGGTAGTGTTCGACTTTTTCATAAATCACAACATTTTTGAACCTCTTCTCCCTTCGGGGGA 
GGGCAGGATTTTTCTGCCCTACCACCCACCCATCCATCGTCTCTTACATGCACCCTACAGCCACGCACCCTCAAGGTGGCATCGAGCATACAGC 
TGGAGCCTTCTGCTCACCAAAACTCCTACTTCCCGGTGGCAGGAGAGCAAGAGAGGGACAGACAGATGGCAGGGCATGTCCAAAAGAAGAGCAT 
CAGCACAAATGAATCCTCCCCTTCCCCACCTCCAGGGGTGGGGGCCTTTGGCACCTCAATCCCCGATACCCTACTCCTTCCCACCCACATCTCC 
TTGCACCCATCTGGAACCTCGGTTGATGTGAGCCGGCAACAGAGAAGCACCGTGGCGCGGCGAGGGAATGCAGACGGCACCCAGCGGTGGATGG 
CGGCAGCGGAGGCCGCGGGGAAACCTGACCAGGAAGCTGAGGACCAAACCAGCCTCTTTTTCCGTTCCCGGTTTTTTTCCTGAACCCAACGCGT 
GCCGTGCCCCGTTTCCCCCAATATGTGTTGGGGAGGGGTGTCCTGAATGGGGTGGTAGATTTTTTTTCTTAAAAAAATTTTTTTGTTTTTTTTA 
ATACTCAGAGGAGAGGGACATAGGAAAGGTAAAGTGGATGTAATCGGGTGGTTGTTAGGGTTTGGGGCTAGGTGGGGCCAATTGCATAAGCAGT 
GGAGTGTGTTCTTCCCCTCCCTGCAGTGTTCCTTCCCGTGGGATGATCACTCTrTAGCTGTATTTGGGGCTAGAATGAGATTTGAAGGAGGCCA 
TGGAACTTCTCTTTAGAAAGCCTGCCTTGGCTGGGCCTGGTGGCTCACCTCTAATCCCAGCACTTTGGGAGGCCAAGGTGGGAGGATTGCTTGA 
GCCCAGGAATTTGAGACTAGCrrGGGGCAGTGTAGTGAGACTTTGTCTCTACCAGAaAAACCGGGCGTGGTGGCGCATGCCTGTAGTCCCAGCTA 
CTTGGGAAGCTGAGGCAGGAGGGTTTGCTTGAGCCCGGGACGTGGAGGTGGCAGTAAGCTGTAATTGTGCCACTGTACTCCAGCCTGGGTGATA 
GAGTGAGACCCTGTATCAAAACAAAACAAAAAACAAAACCTGCCTTCTGGGATTGGGCTTCTGGTTTTTTTCCCATGACACACACATCCTTTCC 
TATTTTGTCCTCTGGGTCTTCATATTAACTATCTTCCCCCAGGATAGTATAAAAAGTGTTAGGAAAGTTGGGCTTTGGAGTTGTGGTAATTTCT 
GTCTTTGTTACTTTCCTCCCCTTCAGGGGGTTTTTTAATTTTAAAGATGAATGCAGTGAGGTATAATGGTGTGTGCCTGTAGTCTCAGCTATTC 
AGGAGACTGAAGCAGGAGGATCACTTGAGCCCAGGAATTTGAGGCTATAGTGTGCTATGATTGTGCCAGTGAATAGCCACTGCACTCCAGCCTG 
GGC^CATGGTGAGATCCTGTCCCTTAAAAGCGTATCTGCTGCTCTGAATTTGGTATTTTAACACCACTTACTGATACCTTTCCTGTAAACCTG 
TAGATGGTTTAATTCTTAGTCAAGAGACCAGTCTC^TCTAAAACTATCCTGTrGTGGTCTGACGGCAAGTAACTCATCTTGAGTAATTTTTGTT 
TCTCCTTAAGTGGCATTTTGACTGTCCATTGCAGCATTCTGATCTTAAAAGACATCCACTTTGCTAATGCACACGAGATTCTCTTAGTTGAAGT 
AGGAGAATCAAATGGAGCAGTTGTCCTCCCCCCACCCCATGTTCTTAGAAGCACCTCTGATGGAGTTATTCTGACCTTGAGTCACTGCCTCCCA 
TCATTTCCCAGATGTTTGGTCCTTGCTCTCCCTTTGAGAATCATCTCCCATTTTCTTTCCTCTCCCACCTCTATTTGAGGTAATGGCATCTGTG 
CCATTGGGTGGTTTCACTGCTCCTTGACTTCATTTGCAGTTTCTTTCCCATGATAGTTTTTAGTTGGGCAGTCTTAAAACTCATCTGATAGGAA 
GGAAATTAGATGTAATGTGAGAGAGACCACAGTAAAATGTGGGTATTTTTGGGAGTGGGGTGGGGTTTTCAATCTTCTCTTTCCTCCCCATCCC 
CCCATGGGGTGTATTGGAGATCAACTTCCTCCACCCCCCCAGGTTTAACCCCCCCACTCTGCCCTCCTCCCGTTCCCCACCCCCTTCCTC 

HUMAN SEQUENCE - mRNA 

CTAAAGGCTGCCGCCATACGCGCTCTCCCTGTTTAGCTCTTCTGTTAGAAATAGTATCTTTGTTTTCCTTTGCTGTTCCTCAATCCCCTACTCT 
TCACCCCTTGTTTTCACCTATTTTGCGAGAACCCATCCAGATCCCCCTTCCCTTCTTCCCCTGCCGGCCCAGTTATGGCAGAGAACGATGTGGA 
CAATGAGCTCTTGGACTATGAAGATGATGAGGTGGAGACAGCAGCTGGGGGAGATGGGGCTGAGGCCCCTGCCAAGAAGGATGTCAAGGGCTCC 
TATGTCTCCATCCACAGCTCTGGCTTTCGTGACTTCCTGCTCAAGCCAGAGTTGCTCCGGGCCATTGTCGACTGTGGCTTTGAGCATCCGTCAG 
AAGTCCAGCATGAGTGCATCCCTCAGGCCATTCTGGGAATGGATGTCCTGTGCCAGGCCAAGTCGGGCATGGGAAAGACAGCAGTGTTTGTCTT 
GGCCACACTGCAACAGCTGGAGCCAGTTACTGGGCAGGTGTCTGTACTGGTGATGTGTCACACTCGGGAGTTGGCTTTTCAGATCAGCAAGGAA 
TATGAGCGCTTCTCTAAATACATGCCCAATGTCAAGGTTGCTGTTTTTTTTGGTGGTCTGTCTATCAAGAAGGATGAAGAGGTGCTGAAGAAGA 
ACTGCCCGCATATCGTCGTGGGGACTCCAGGCCGTATCCTAGCCCTGGCTCGAAATAAGAGCCTCAACCTCAAACACATTAAACACTTTATTTT 
GGATGAATGTGATAAGATGCTTGAACAGCTCGACATGCGTCGGGATGTCCAGGAAATTTTTCGCATGACCCCCCACGAGAAGCAGGTGATGATG 
TTCAGTGCTACCTTGAGCAAAGAGATCCGTCCAGTCTGCCGCAAGTTCATGCAAGATCCAATGGAGATCTTCGTGGATGATGAGACGAAGTTGA 
CGCTGCATGGGTTGCAGCAGTACTACGTGAAACTGAAGGACAACGAGAAGAACCGGAAGCTCTTTGACCTTCTGGATGTCCTTGAGTTCAACCA 
GGTGGTGATCTTTGTGAAGTCTGTGCAGCGGTGCATTGCCTTGGCCCAGCTACTAGTGGAGCAGAACTTCCCAGCCATTGCCATCCACCGTGGG 
ATGCCCCAGGAGGAGAGGCTTTCTCGGTATCAGCAGTTTAAAGATTTTCAACGACGAATTCTTGTGGCTACCAACCTATTTGGCCGAGGCATGG 
ACATCGAGCGGGTGAACATTGCTTTTAATTATGACATGCCTGAGGATTCTGACACCTACCTGCATCGGGTGGCCAGAGCAGGCCGGTTTGGCAC 
CAAGGGCTTGGCTATCACATTTGTGTCCGATGAGAATGATGCCAAGATCCTCAATGATGTGCAGGATCGCTTTGAGGTCAATATTAGTGAGCTG 
CCTGATGAGATAGACATCTCCTCCTACATTGAACAGACACGGTAGAAGACTCGCCCATTTTGGAATGTGACCGTCTGTCCTTCAGGAGAGGACA 
CCAGGGTGGGGTGAAGGAGACACTACTGCCCCCACCCCTGACAGCCCCCACCCCATGGCTTCCATCTTTTGCATCACCACCACTCCTGAACCCC 
CATTTCTGATTTGTCAGAATTTTTTTTTTAACAAAACTAAAAATGAAAAAAAAAAAAAAA 

HUMAN SEQUENCE - CODING 

ATGGCAGAGAACGATGTGGACAATGAGCTCTTGGACTATGAAGATGATGAGGTGGAGACAGCAGCTGGGGGAGATGGGGCTGAGGCCCCTGCCA 
AGAAGGATGTCAAGGGCTCCTATGTCTCCATCCACAGCTCTGGCTTTCGTGACTTCCTGCTCAAGCCAGAGTTGCTCCGGGCCATTGTCGACTG 
TGGCTTTGAGCATCCGTCAGAAGTCCAGCATGAGTGCATCCCTCAGGCCATTCTGGGAATGGATGTCCTGTGCCAGGCCAAGTCGGGCATGGGA 
AAGACAGCAGTGTTTGTCTTGGCCACACTGCAACAGCTGGAGCCAGTTACTGGGCAGGTGTCTGTACTGGTGATGTGTCACACTCGGGAGTTGG 
CTTTTCAGATCAGCAAGGAATATGAGCGCTTCTCTAAATACATGCCCAATGTCAAGGTTGCTGTTTTTTTTGGTGGTCTGTCTATCAAGAAGGA 
TGAAGAGGTGCTGAAGAAGAACTGCCCGCATATCGTCGTGGGGACTCCAGGCCGTATCCTAGCCCTGGCTCGAAATAAGAGCCTCARCCTCAAA 



75 
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CACATTAAACACTTTATTTTGGATGAATGTGATAAGATGCTTGAACAGCTCGACATGCGTCGGGATGTCCAGGAAATTTTTCGCATGACCCCCC 
ACGAGAAGCAGGTCATGATGTTCAGTGCTACCTTGAGCAAAGAGATCCGTCCAGTCTGCCGCAAGTTCATGCAAGATCCAATGGAGATCTTCGT 
GGATGATGAGACGAAGTTGACGCTGCATGGGTTGCAGCAGTACTACGTGAAACTGAAGGACAACGAGAAGAACCGGAAGCTCTTTGACCTTCTG 
GATGTCCTTGAGTTCAACCAGGTGGTGATCTTTGTGAAGTCTGTGCAGCGGTGCATTGCCTTGGCCCAGCTACTAGTGGAGCAGAACTTCCCAG 
CCATTGCCATCCACCGTGGGATGCCCCAGGAGGAGAGGCTTTCTCGGTATCAGCAGTTTAAAGATTTTCAACGACGAATTCTTGTGGCTACCAA 
CCTATTTGGCCGAGGCATGGACATCGAGCGGGTGAACATTGCTTTTAATTATGACATGCCTGAGGATTCTGACACCTACCTGCATCGGGTGGCC 
AGAGCAGGCCGGTTTGGCACCAAGGGCTTGGCTATCACATTTGTGTCCGATGAGAATGATGCCAAGATCCTCAATGATGTGCAGGATCGCTTTG 
AGGTCAATATTAGTGAGCTGCCTGATGAGATAGACATCTCCTCCTACATTGAACAGACACGGTAG 



7S 
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TABLE 3 



MOUSE NOMENCLATURE 
ICSGNM Iqgapl 
Celera mCG15312 

HUMAN NOMENCLATURE 
HGNC IQGAP1 
Celera hCG274 43 

MOUSE SEQUENCE - GENOMIC 

TCATGGATGGCTGTGAGCCACCATGTGGGTGCTAGGAACCAAACCTGGAGCCTCTGCAAAGGCGACTTGTGCTTTTAACCACTCAGCCGTCTCC 

GGGCCCTGAGCCGAGACAGCCTGGTAGAAAGCCTCAGCCCAGCATGGAGCTGCCTCCCAAATTCTGGCATTCAAGGTGTGCACCACCACTGCCG 

GCTTGTCTGCTTTCAAAGAGCTTTAAGTGGGCACGCACATGTGTGGTGGTCCCAGGACAACACTGTAGAGTTGGCTTTCCCTTTCACCTTTATG 

TCGATTTCAGGATTAAACTCAGATTGTCTGGCTCGAGGAGGGGGTCTTACCCACTACCCTACTCCAGTAGACCTGTTGTTTTGTTTTGTTTTGT 

TTTGTTTTTTTCTGGCAAAGGGTCTGTGCTGGTTAATTTATTGTCAACTTGACACACAAACTGGAGACACCTGGGAAGAGGGAACCTCAATTGA 

GGAACAGCCTCOiTCAGATTGACCTATTGGCAGGTCCGGGGGATATTTTCTTGATTAATGATTAATGTGGGAGGGCTCAACTACTGTGGGTAGT 

GACACCCCTGGGCZAGGTGGTCATGGACTGTATAAAAAATAACAAATTAAAAAACAAACCAAAAAC!AGCAATAACAAGCAAGCTGAGCAAGCTAT 

GGAGAGCGATCACTTTAAAGCAACATTCCCTTTCTGCTTTACAAACCAGTTCTGCCCACAGGCTCCTGCTGTGCGGTCCAGCTTGGCTTCTCTT 

GATGATGAGATGATGAATTCCAATCATAAGATGAAATGAACCCTTTCCTTTTCAAGGTGGTTTTGGTCAATATGTTTTCCTTTTTCTGTTTTTG 

TTGTTACTTTTCTTTTTCCAAGATTTAAAAAAAATTTTTTTAAATAGTGTGTGTATGTGTGGTGTGTGCCTGAGAGGCCCATGACATGCATTTG 

TGAATGTCAGTGCAGTTGCCCATGGAGGTTAGAGGAGCAGGACCTCCCTAGAGCTGGGGTTAGGGGCAGTTGTGAGTTGGCCTATGTGAGAGCT 

GGGAATGGAACTTGGGTCCTCTGCAGGAGCAGCCTGCGGAGTTGTTTCTCCCTCTGCTTGGTCAGTGTTTTTCACAGCAACATGAAAGACTAGG 

AGAGGATCTTATGTAACACAGGCTGGTTTTGAACTTGCTATGTAGTTGAGGCTAGCCTTGAACTTCTGATTCTCCGACCTCCACCTCTCAGTCA 

CTGGGATTCTGTGTGTGTGCTGCCATGCCCATCAGTACCTAGTTTAGCCAATATCAGTCCCCAAGAACAAGAAGTATCAAAGGAGAAAAGCACT 

CTAGCGCCTCTCATCCAGAGCATCCCCCATCATCCAGCAGCCCAAGGTACATAACAAAGAGAGGAGATGACACTCTCCCAGGGGCACGGCATGC 

TTCCAGAGTCCACTTTGACTTTAGGAAACATTCACAGTGTTTCCTAAATGACTTCTGCTCCTGGAGAAGACTGGAGTGAGGACAGCCAGGCAGT 

CAGAAGGGCCACATTCACATGGTCACACCCACATGTACCCTCCTGATTTCCTGGCTTTGTTAACTTCCCTTCCATAACTCTCTGTCTCTCTCTG 

TTTCTGTCTCTCTCTCTCTCAGTCTCTTGTCTTCCCCCAGCAGTTCTCAACCTGTGGGTCTCAACCTCTTTCAGGGTTGAATATCAAATATCTG 

GCATTTCAGATATTTACATCACAACTCATAACAGTAGCAAAATTACAGTTATGAAGTAGCAATAAAAATAATTTTATGGTTGGGGGTCACCACA 

GCATGTGGATTAAAGGGTTGCAGCT.TTAGGAAGGTTGAGAACCACTGCCTGAAAACCTTAATCAAGCAACATTTCTAGAAAACCTCTTTATATG 

ACCTAGTAAAAAGTTTTTACTGAGGTGTGGTAGTATATACACCTGTAATCCCAGTACTCAGGAAGTAGAGGCAGGAGGATTGTCACAGTTTGAG 

ACCAATTTGGTCGACAAAGAGAGTCCTAGGCCAGCCAAGGCTACATAGTTAAACCCTGTTAC^AACAAATAAACCTGAAAAACAAAATGAAGCA 

GAGATGTGAAAGGACTGAGCGAGGAAAGGTGCTTGTTACCAAGTCTAGGATGTGGTAGAAGGAAAGAAGTGATTGATCCCTGAAAGTTGTCCTC 

TGACCTCCTCATGTATGTATAAGTACACACACACACACACACACACAAACACACACACACCACCACCACCACCCCCACCACCCAACCCCACACT 

ATACAGCAAATAGTAACAGCAAAGTTCCTGGCATGGTGGCACACACCTTTAATCCCAGCACTCAGGAGGTAGAAGCAGGCAGAGCTCTCTGAGT 

TTGAGGGAAGCCTGGTCTACAAAGCGAGTTCCAGGACAGCCAGGACTGGTCCACAGTCCTGTCTCAJiAAACTCTGTCTCAAAAAACCAAACTAA 

CCAACCAACCAACCTU^CCAACCAAACCAAACCAAAAACXAATAAACAAACAAAAAGACC^ 

AAAACAAAAC^VAAACAGCAAAAGAGTACCATCACTAAAACTGCAACACAACACAACACAGCA^ 

AAAACTGGAAAGTTCCTTGAGAGTACTTTGACCATCTGTGGCCACTACATCTTCTGTCTGTTTGAGACAGGGGCTCACTATCGGACCCTGGTGG 
TCTGGAACTCACTATATAGACAACTGCCTCAAATTTGTGACAATCCTC 

TTTGCTGAGGCTTCACAGATCTGTCAACAAGACTTGTAAGGTGGCTGCIGCCTGGAAAGACACAGTGTATCCGTGGAGAAC!AGAGCTCATTCTT 
GGAGGGTTTGGGCCAAGTGCAGTTTAAATTCTGGCAGTGTTOVTATTTAATCTTCAGAAAAGGAGTTAATCTGTCAGATCTCGGTTCCTTGAAT 
TGCAGAATTCTACACACACTCACACACACATGTGAGAGC^CATAGACATACAGACAIZACACCACATACTCAGAGATATACACTAAATAAAAATT 
TCTTTTTAAAAAATGAGATGGTACATATCAAATACTCATAAGAGGACCTAAATGGCTGGGCATATAGTGCATGTTTGATGTGTATGAGACCCTG 
GATTTGGTGGCCAGAACTACCAGAACAATGTCGTGTTACAGAAAAAACAAACTGCATCAGAAGGCCAGTGCTACGAGTTAGCTATTGATACTTA 
TAATTCATTGACATCCCTGGAGACCTGCTGGGGCAATCTTGTCTCAGAACCTGCTCCGCACTGAACTGTGCTATCTCTGGCTCTAATTACTTCC 
CTTCTCCCACACTTTAGAGAGCCGGTAGAACAGAAGTCTATAACAAGGCAGGTGCATTGACTCGTTTTATGTGAGTCTACCTGCACGGTTCGAG 
GGTGGGGAGCCTGAAAACACCACAGCTGCTCAGTCTGCACAGCTGGATGCCTCAGTAGTCCTAAGTGGTGCTGACTTCCTGGGTGACTCCTGGA 
CAGCCCTGGTCTTCAGTCTGCATTGGGAGGCTGAGGCAGCTGCATGCTAATGGCAGGGACAGTGGCTTTGACCAGACAAAGGAGATCAAACAAT 
TGACACCTTTTGTGGAACTTCCCTGGAGGTGGACCATCCTGGGAGGTCCTGCCCACCCTGGGTGGGCTTTCTTCCTCAGTTGTCCTTCATGGAA 
ATATCCTATAGACCTTCTCAAAGAATTTTTTAGTTGAGTCCGGAGCCAATCAAATTGGCAGTTAAGATTAACCATCACAGAGCACCTTTGATCC 
CAGCACTCTAGAGGCAGAGGCAGGTGGACCTCTGAGTTTGAGGCCAGCCTAGTCTAGAGAGAGAGAGAGAGAGTTCTAGGGCTTCAGAAAGAAA 
GGCTGTTTCAAAACTACTCCTTCCCCCAATATTAACCAACACAATTTGTCTCTCCCTCTTTCTGATGTTTTTAGTTGAGATGTCAAOiAAGACC 
AATGGCGGAGCTCGAAGGAAGCCTTGGTGGTGGTGTCCTGTCACTTGGTAGGTGCAGCTCTCTTCCTTCCACCTCTAGAATTATGTTATCCAGG 
GTGTTCAGTGAACAGGACAAAGAAATGAACTCTACTTGTGTAACCAGATTATTATGGGCTACCTCTAATCTGTCAGAAAGAAGCMGGGGCTCA 
GCTAGCTCATAGTTTTTATTTATACAAGCTTTTCTCATTAGTTTATTTGACAGTGCTATTTAGGAGCCACCTCAGACTCCTCTTCAAATATCCA 
AAATGTCCCTGGAAACTTATATTAGTTTTCTATCAAAATCCAAGTACGTGGCTGCTTCCTCTCTTCCTCCTTCTCCTCCTCCTCTTCTTCCTCC 
TCTTTCTCTACCACCATCTTCTTCTTCCCATTCCCATTCCCATTCCCATTCCCATTCCCATTCCCACTCCTATTCCTATTCTTCTTTGGAGACA 
GAGTCTTGCTATGTCGCCCAGATTGGTCTCAAACTCACAGCAATCCTCCTGCCTTTATCTCCTGAGCACTAGGATTATAGGCATGAACCACCAT 
GCCCAGTTTATCAAGTTCCTGGGGACTAAACACGGGGTTCTAGCATGCTCTCTATCAACTGAGCCACATTCCATCTCTGATGTCACCCATCTTT 
AAGCAATGATAGGTTTCTTCTCTGTGCGCTTTTTTCATGTGGTGCTTAGCTATTTGGCTTCCGTCTGTTCGCTTTGTGCTGATTCTCCACCTCC 
CTTGCTCTCAGAAGCACATAC^TGTGAGCAGCTTTCCATTTAATTTTGGGGATGTATGATTTCTGAAATGTTATTGGGAACCCAGTAAGGAAGT 
GACTGAAGGAAGGCAGCAACATCCCATTTGGGGCTGGGACGTTAAGTGGGAATACCCCAGGCAGATGAGAAGCTAAGGTTATTCCAGGCTATCT 
TAaTCAGGGTTTCTATTCCTGCACAAACATCATGACCAAGAAACAAGTTGGGGAGGAAAGGGTTTATTCGGCTTACACTTTCCACATTGCTGTT 
CATCACCAAGGAAGTCAGGATTGGAACTCAAGCAGGTCAGAAAGCAGGAGCTGATGCAGAGGCCATGGAGGAATGTTCATTACTGGCTTGCTTC 
CCCTGGCTTGCTCAGCCTGCTCTCTTATAGAACCAAGACTACCAGCCCAGAGATGGTCCCACCCACAAGGCCTTTCCCCCTTGATCACTAATTG 
AGAAAATGCCTTACAGTTAGATCTCATGGAGGCATTTCCTCAACTGAAGCTCCTTTCTCTGTGATAACTCCAGCTGTGTCAAGTTGACACAAAA 
CTAGCCAGTACACAGGCCAAGGGAAACCTCTGTCATGGGTGCTTATCTCTAGCCATTGTGTTAATATTGCCCATTCCCATCAGCTTATAGATCT 
CTTGAGGTCATGAACCCATGTGAGTTCCTAAAATGACCAGATAGCTCATTATTTTGCCATTTGATGCCTACTTATGGATTGATTTGGTATGTAA 
TGAACTTTCTTTGTGTTTGTGTTCACTGTGATATTGTATTTCTAGTATTTCACTGTAAAGAACATAGAGACGTAAACAAACAAGGTCCACAAGT 
CCAGTAACCTCACTACCTAGAGAGACTACTGTTAATATATTGTCCTGGGTGCTTCTCTTTTCTTTTTTGAGACAGGATCACATCATGTAGCTCT 
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GGTTTGTCTAGAACTCTCTATGTACACCAGGCTACCCTGGACCTCATAGCTATCTGCCTGTCTCTGCCTCTAGGCATGAAAGACAAGCACACCA 
■TCATCCCCAAATCTCTCCCTTCTGACCAAGAGAGGTTCTTGAACCTATTATTCTTCTGTCTTAGCCTCCTGAGATCAGGGCTATACAGATGCAT 
GTCACTATTCCTGACTGTTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTCCTTCCTTTC 
TTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTCTTTCTCTCTCTCTCTTTCTCTCCCCCTCTCTCTCTCTTTCTTTC 
TCTCTCTTTCTCTCCCCCCCTCTCTCTTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTACTTCTTCCTTCTTCTTCTTCTTCTTCTTCTT 
CTTCTTCTTTTTCTTCTCTCCTCCTCCTCCTCCTCCTCCTCCTCCTCCTCCTCCTCCTTCTTTCTTCTTCTTAGAAAGAGTCCGAGGTATCCCA 
GGCTGGCTTCAAACTCAGTATGTATCAAAGGCTAGCCTTGAGCTCCTGATCCTCCTGACTCTTCCTCCCAAGGACTGGGGTTATAGGTGTGTAT 
TACTGCCGTTGGATGTCTTTATATTTTAAAGCAAAAATGGTATCATAATTTGTGAGTTCAGAATTTATCTTCATTTAAACATCACTTCAGAAAT 
CCTGATGTCTCTTGCTCACCCAGCTTCCCACTAAAGAACTGCAGATTCTCTTCTGCGTATGGTGGCATGTCTCAGACCACCCACACAAGTTGAA 
AACACAGTGAGCTGAAAAATGTGCAGATGCCACGGCTTAATCTCTCTGCCCAGAGTAGGGATGCTATCCTTCAGCACGACATCTGCTCACTATC 
TCTAGCCCAAGGAAGAAAATTACAACTTAAAATTTGAAGTCTGGTTCCTATTGATCATGTATCTTTTACAGCATCAAAAAAATTGAAAAGAATC 
TCTTCATTTGTTACTTTGTGTTGCTACAAGTTCTTACTATGTGACTCAAGCTGGCTTCAAATTTGCTATTCTCCTGTCTTAGCCCTCCCACGTG 
CTATGATTAATGTATGTGTACCTCCATGCTGAGTGGTGATTAGAGCCATTCTAAGACCAGGGGCTATCAACTCTAATATCCAGTTCCGTATTCT 
CTATTCTTAATTGCCATTTATAGTTCAAGGGCAGCCCACCTATGGACTCATATACTAGTAAGGTAAAAAGATGAGCTGAAATAGTTACATGTCA 
CTCCTGATCCTCCTGCCCTCTCTCTCCCAAGGAACCATTACCACAGACTTTGTATCTGTCTCTCTACAAATCCCAGGCTGGAAATCACAATGGA 
AGGCAGGCCAGGCTGGAGTGGCCCTAAAGAGCTTCAACCCTGTGCTCAGTGACCTTAGACCAGAATTGCTCTAATTTTCATAGCAGAGATGGCA 
GGACTAATTCTCACATTCAAGATGGCTCCTATTAACCTAGAATTGTATAGCATAGGACCTGGACTGCCCTCCTTTGAACCTCACGAATTATACA 
CCTAGAGCTGTACACACACACAAAAAACCCTCATCCTAACATAGGAAGACACCTGTCTCTTTGTCCCATGTGACCCCTTTACTATTAACCTACA 
GGTAGTTCTCGACTTGCCATTAGATAATTGGATAAATTAAAAAGAAAATCAAATATAGTTfTGTAGACATTCTTTTAAATGCTTGAAGATACAG 
AAGTAACCAAGTTACTGAGTGTAACCCAAATTGTTTGGTTTTCAAAAAGCTACTGGTATTGTCTGGATAGATGCCTCAGAGACGGAGGGAAAGC 
AGTGGCTGCTCTTCCACAGGACTGGGGTTTGATTCCCAGTGCCCAGATGGGTTACAATTGACTGTAACTCCAGTCCCAGGGGATTTAATCCCTT 
TCTCTGGCATCTGAGGGCACCAGGAATGCACATGGAACAGAGACACATGAATAGACAAAGCACCATACACTGGGGCTGGAGTTAAGAGCTGATA 
AGGGGACCTGGGTTTGATTCCCAGTACCCACATGGTAGCTGACAACCAACTGTAACTCCAGTTTGAGGGGATCTCCTACCTTCCACTGACCTCA 
GATGCCAGGTAACCACAAGGCACACATACGTACATAGATAGAACTAGGGCCTCATGCATGCAAGGCAAGTAAGTGTTTTGCCTCTGAGTTTTAT 
CCCCTGCCCTCTTGTATGCTTTCTCTTTCCTGTTTCTTTATAGACAGAATCTTGTACACACCTGCCTACCCCAGGTTTCGAACTTGCAGTGAGG 
ACTTCTGCCTCTGCCCCAAGAGTACTAAGATGACTGGTGTAGTGCAGCTGCTTATAGATTGTAAGTTATCTTCTTCCTTTAGGAGCTCAGGGCT 
ATGGGTGTAGCTTAGTGGCAGAGGGCTTGACTAGCGCATGTCAGGGCATGGGCTGTATCCTAAGCACTATATAAAGTTCrTAACTTTTCATTTA 
TTTATCTTGACACACAGACACACTCTCTACACATTTCTGGCTGTCCTGGAACTCACTATGTAGACCAGGCTGGCCTTGAACTCACCGAGATCTG 
CCTGCTATTGTCTCCTGAGTGCTGGGATTAAAGTCGTGCCTCAACATGCCCAACTAAGAAGAAAGTTTGTAAGGAAAGAGCTAGTAAATTGAAA 
ATGGCTGGAACAAAGAGCCTGGAATTGGGTTGTAAAGGTGCCCACCTGGCATGGGAAAGTACACAAACTGCACTGTGAAGGGAGTAACAGGAAA 
AATTACATCTATGACAAGAACTCGGAAGCTGGGTGTGGTGGCACATGCTTTTAGTTCTAGCAATCAGGAGGAAGAGACAGGTGGATCTTCAAGG 
GTAGCCTTGCCTATTTAGTGGGCTCCAGGACAGCCAGAACTACATAGTGAGACTTGTCCCCCTTCCCAAAGAACTCCGTACTTTGGAAAGAGCA 
TGCTGGCAATCATGATGATCTGGTTGGCACAAGTGAGAATAGAGATTATGATGATCAAAAAAGTGTTATCACAGGTGGGGACAGAAACAAAACT 
AGATGCTTCAGAAATAGAGGTGAGTCGAGGAACCTGGGGTGTGTGTGTGACTGGTGATGGAACACTTCCAGAGAGTGGGGCAGGAACAGGATCA 
ACGTTTGACAGGTTTTAGTGTCTGTGAGAGGTCCAAAAATGCACGTTAGATAGTTTGGAACTACTGAGGGGCTTCTAGATGGTCTGGATTdTAA 
GTAGAAGCCATCAACTGTTTATGGTGAGGGTAAGAGTCCTGAGAATGGGACTTTTACTTTATTATTATTATTATTATTATTATTATTATTATTA 
TTATTATTATTAGAGCCAGTGATTCACTCCAATCCAGGCTGGTTCaGAATAGAATTCGGTTGAATACTGGCACTTTAAAAGATCACAAGGGTAA 
AGAGACGAGGCATCCTTATTAATAGGGTCAAGATAACCCCCCCCTAAGATCTTGCAGATTGTAAAGAGCTGATAAACAGCTCTTCCGCGTGAGC 
ATCGTCATCCCCCAGTTTAAGAGATTGAGCAGTTCTATTCTTTAGCACTGTTGGGGAGAACAGAGGTCAGATTGACAGAATGTAGCAGAGAGTA 
GGAGTGGGAGTCTTTCCTGACAGTGGGTCCTACTTGCTTCCAATAATCACACTCTGGGCCACTTGCAACGGCTCCTTGAAGGAGCCGCGGTGCA 
GAGGGGGTTAACTCAGTTGTCAGGAGAAGGCAGGCGCCTAAAAACGTTTGGATTTCAAGCTGTAGACATTGGCGGCCTTTTAGTCAGAGCCGCA 
GATAGGGCGACAGCGGAGGAGTGTCGGGACAACGGACCAAGCCGGCCTAGGGACTCGCTACAGCACCCCGCCTCCTCGCTTCCGCAAGTGGAGA 
GCGAAGAGGGCAGGGGCGGGTCCTGTAATACTGACCACGCCCCTTCCGCTCGCTCCGGGGAGCGCAGCTGGGCGTGGACTCAAGGGCGGGGTCT 
GCGGGGCGGGACCTGCAGGGTGGGGCCGATGGCGCGGGGCGGGGCTCTGAGGACAGCGACAGCCCGCGCACTGGGCAGGAGTTACTGCTGCTAC 
GGTCGCCCGCGTCTTCAAGGTCTCTGCGCTTCCTCACCGGAGACCTGGACTCGGCCGCCATGTCCGCCGCGGAGGAGGTTGATGGCCTGGGTGT 
GGTCCGGCCGCACTATGGCTGTGAGTGCCGAGGGCTTGGGGGTGCGCGGGCGAGGGACCAAGCTCGGGTTTTCCCAGGGGCTCAGCCGGGCGGG 
TGCGCCGGGTGGCTTGGGACCGCACGGACCCGGAAGAGCAGCTGGCTGTATGGCTGGTAGCAAGGTTGGCGCCCGAGCCTTCTCGAGCTCCGGA 
GGCGGCGGGTAGAAACCTGGAGGCCTCTGCCTTCGCTAGGCGCTGCGGCAGGGGAGCCCCACCCAGCTCCTCCACCGGTTAGTTCTACTGAGAT 
TGGGGAAGACGGCCTAGGGTGAGGTGGCAGGAGAACTGACTGTGCAGGGCGTGTCCTGGGCACTGGACCCAGGGGTTCTGCTCGGGCGTGGTGG 
GAAGGTGCTGCCCGGATTGCTGCCTGCGAGGGTGACCCAGGGCGCAGACCCGCGCAGCCTCAGGCTAGCTGCGAGGTGCAGTTTTAGGCAAGCA 
GCTTATGCTTTCTCCTGCTGGGTTCTTTCTTTAGCATTTCAAAAGTAAAATTAAAACATAAACACACCCAAACCGGCTCCCCCCACTTCCTCAT 
TTTCTGTGACTATCCCTGCAACCTTAGTAAACTAACCAGCTGTACGTGGGATAGTAGTTACAAGAGGATCCCTTTGAGTCCCAGGTTTAGATTT 
TATGTTTTGGGAAAAGTACTTTCTTAAAGGATACTTTAACACATCCAGTTATGCATTGGATAGTGTTATAATGTGTGCTACGTTTGTGAAATTA 
GGGATGAAAAAGATCAAACAGTGCCTTCAAAACCTGTCCGAGAAAGAGACAGGTGTACAGAGATTGATAATTAGATGAGGGGTTGGGAATTTAG 
CCCAGTGGTAGAGTGCTTGCTTAGCAAGTGCAAGTCCTCAGCTCCAAGAAAAAAACCAATAAGGTGCAATAAAGATAAATGATGCATGAACTAA 
CTCTAACTGGGTATAAAGAGTAATGGGGGTGAAGAGAAGGGACTTAACAAGGCCATGGGAAGGTAGGTGCTGACTTTTAAACAGAGGCTTGGAG 
GATGCAGTGTGGGGCAGGGTGAGCAAGACATGACTTTGAGAGGGCAGACACAAACTAAATATGGTATTGGAGAACATAGGGTTACTGTACGTGG 
AAAACCGAGGGCATCGAAGTGCAGAGGTGGAATTGAAAGGGAGAGGAGAAAAGTAAAAAGGATTTCCCGAAGTAGCCCAGGCTAGAGTGAGAAT 
AGCTCTGATTGCCTTCCCAAGGAGTTATCCCTTGGGAAGACAGTGGAGAAGGCAGATGGCTACAAGGTAAAGTCCACAGGCCCTGGAGTCAGGT 
■GGGCTGCAAAGGCCCTTGATTAGCCCTCCGACTGAGTTCTTCCAGCCTCAGTATCCTCAGCTGTCAAATAGTGGTGATCACAGGATGGGTCTGG 
GCTAGAGTAGGAGCATGTGTGTAAACTGTGTAGTCCAGGAGCTTCGGTTATGAAGAGAGGGGAGAGTGTGACCAACAAGGATAGACTATAGTTG 
ATGCeTCTTGAAGCTACAAGAAAATGTAGTACATATATATTTAAAACACTTAAAATTTTGGTTCCTTGATAATTTCTTTTTTAAAGATTTATTT 
ATTTATTTTATGTATATGAGTACACTGTAGCTGTACAGATGGTTGTGAGCCTTCATGTGGTTGTTGGAAATTGATTTTTTTAGGACCTCTGCTC 
GCTCTGATCAACCCCTCACTCAGGCCCAAAGATTTATTTATTATTATAAATAAGTACACTGTAGCTGTCTTCAAACGGAAAATCATTTTGTAGT 
GCCCCTGGCTACCCATATATCCACTAGTTAGCCTGCCTTTCTAGGTGACTAGCCAGCAATTTGATGGCGGTGGCCTTCATTTATTGCTGAGGAA 
AGTTACAGAGCTTGGTGTTTACACTCTTTCCTTTCTGTTTTAGCCGTCCTGGATAATGAGAGGCTCACTGCAGAGGAGATGGATGAGCGGAGAC 
GGCAGAACGTGGCTTATGAATACCTTTGTCATCTGGAAGAAGCAAAGAGGTATGGAGGGACTAGTTGGAGAGTGGCCTGGGAGAAGGAGCTGAT 
GTGCTGTGCCTTTAAAAGAGTTGTTTTCATTTCTGTGTATGGTTTCTGGTATCCATGTATGGCTGCCAGTGGAGGTTAGAAGGCCTTAGATCTC 
CCCTGGGGCTGGAGTTACAGTCACCTGATGTGGGTGGTGGCAGCCCAGCTCTGGTCCTCTGAAAGAGCAGCAAGTGTTCCTAACTGCCGAGCTG 
TCTACCCAGCCTCCACAGGTGGCTCTCTGTGTGCATTATGTTTTAGGTAAGAGTGTTGGCGGCTGGCAGTTGAAAGGGTAAGTAGGTAGGATAA 
GTGTAGAGTGTTTATTCATGGGAACAAGTGGGCCGTGGTGGGTTATGATGAAACACTCTGTCGAACACTTGTGCCTGCTGAAAGATCTCCCACA 
GTTGTGTTTTTCAGCCTTTCTGTTTGTAGTGGTTGTTTTGGGTACTGCCAGCTGTCAGAAATAACGTTTTAAGTTAGGGTTTGATGTTCTTGAT 
CTTCTCAGTGGTTCCTAATTCTTCAGGGTTTTGGTTTGTGTATTGAGCCCCATCTCCTGGTGACTCATGGAGTGGGTATTAGGTTTAGGGGGCT 
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GGTAAGGGTGGAGCTGAAAGGGGCTGAGGACATACCTGAGTGGTAAAGTACTTGTTGAGTGCTCAAGGTCCTGGGAGACACCCAGTGCCAGAAG 
AAAACTGCAGAACCTTCTTACGAGGGTCATGCCGTAGCTATAGATCTGTCCACCAGCAGCATGGTGAGGCCTTTCCGCAAACTCAATGCTGCCA 
CACATTTTTTTTTTTTTTGAGATGGGATCTCAGCCCTAGGCTGGCCTCAAACTCATCCTGCTGCTGAGGCTTCTCTGGTCCTCCCACTAGCATC 
TCCCAAGTGCTGAGATTACAGGCATGCGCCACCACACCCATCTCCTCTGCATTCTTTATGAGGAGGATACTCAGCTGCTGTTTATCTTCTCCAG 
ATATCTCAAGACCTTGTGATCTTAATTTTAGGGTGTCAGTTTGTTATCAGTGGTTCCTTTTGTTGTGTTGCTTACATTTCTTTGCAAGGTTCCA 
GAGCAGATAAACACAATTATAGGTCGTGTACACTGAAGAATAATGGGAGATAATTGTCATCCAGGCTTAGTGAAAACCAGGGATGTTTTAGATG 
ATTAAAACAAGAGTGGAAATTTGATTTGATTGTCAAGAGCTGGCCAGGAAAGTTGGCAGTAAATATGAGCTCCTAGGCCCAAGAAGCCCTTCAG 
AGCTCCCTTTTCTTTAAAGATGACAAAAACTGCCCCAGATATGGTCCCCTTGGCACCCTGCCCTGGACTCTTTATAAGACTGAAGTAGCGGCTT 
CCCTGGAACTGGAGTTGAAGGAGATTGTAGGCCAACCTAGGAGTTCCTAGGTGCTAGAATGGGACCGGCTCTTAACTCCAGAGAATGGAAGCTT 
AGTACGATGGTTTTGGTAGTGCCCAGGGAGGGATGAGGCATAAAGAGCAGTTGCTGCCCCTCCGAGCTGCTTTCCCCATGTGATGGCAAATGGA 
ACTGCAGGGAGCAAGAGAAGAAGGTACTGTGAGAAAAGGGACATTTTCTCCTAGGAAGTTTGTAAGGGGATACAAACACTTAAGTCCTCTGCCA 
CTTAAATTGTGAACTTCTCCTTGTGGAAGGTCAAGGAATTTGTAAGCTGCAGCTGGTCTCAGAAGCCATCTTGTGTGCTCCCTTGAGCCATCGG 
GAATGAGAAGGAAGACATCAGCTTGCTGAGTCCCTCTCCTACCTGTAAGAGTTTTACTTTTCCAGAAGTGCTTGAGGTTTCGAGCCTTGTGCCT 
GCTAAGTGTGGGGCTCCATTCCTGACACTAAGTCAACTTCTGTCCCGACTAGCCACCTCATTTCAGTGAGAAAACCAAGGCCTGAGCTTTCTTA 
GCCTACCTGTAGCTTCTCTTTTAGGGGGAGGGGTCATGTAGCCTAGGCTGGCCTGGAGTTCACAATGTAGCTGAGAATGACAGAGCCCTGAGCC 
CAGTGCCAAACaAAGTTGTCTGCCACTACACCTGGCATAGTTTCCCATAGTTTTCTGGCTAAGGAATGTTCATTGTTTGCGCAGTGGTCCTCAA 
CTGGGTATGTGGTATGTGCATTAGAATCTCTTGCGAAAGTTTTTACAAATGCGGATAATCTGGGTTTTACTGCCGAACACTCAGTAAGTGTCCT 
ACTGCCGAGCCATACCCCAGCTTCATACCTAAATATTTCAAATACCTTAAGTGATTTAGATCGGCTTTCTTACCCTAGTTGAGAAGTAGGATAT 
TCGTACTTTTAACACGTTTAAATTTTCTTTGAATGGTTTTAGACTCTGACCTATTAGAAGTTAATGATGCTCTTCACACTTTCTTTCCGGGTGC 
AGCGCTGGCAACATTTTATTTGCAGTACGTTAGAGCATGTCCTTCCTGACAGGCGTGTTTTCCGGGATAGAAAAGTAGCCTGATTATGCAACCC 
ATCGAGAGACCACTAGTCCCTGAAGGGTTTTTCAGTTGGTTGTTTACGTTAGGCAGTAAAGATGTTTATGATATTCTTATTTACTTCCTTCTTT 
ACTTAAAGCTCTGGGCATAATAGCTGTGTATTGCCTTGTTATATTCTGGCAATGTGGAAATGTTGCCTGGTTTATTTTAGGGGAGTAAATGGTA 
TCAAATTTGCATTCTGTACTGTTCTCCCTGCACCCCCCCCCCCCCCCCCAAAAAAAAAACATTCAACAGCCACCTCTGGTTAGAAAATCAGTTA 
TGGAAGAGAGTGAAGAAACCTGGCAATGTTATGGTGGGAGTAGTATTTCTACCGTCGCCTAATGTGATGCCTGCTGGCCAGTCCGCATCAGCCA 
AGATCCTCTCCCTGCCCCGTGCCTCACCTGGGCAGCTGGGTGGTGTCTGTGTGCTCCCGGGGCTCATTTTCCCTCAAGCAAAAGCCCAAGTGGC 
CTTGTTGGATTGGCCTGGTCCTATTTCCTCCCAATTTGGAGGAGCCCCAAGGTCTGGAGTTTACATCAACTTGGAGGCCAGGAATAAAGATGAG 
AGAGATTCAGGGGAGAAAGGCTCCCTCATACTTCTATTTATAACACCTCTGCCCCTCCTGCTGGAGGCTCTACCTTTAGTACAGAGGCGCTATT 
GTGTATCCTGAGGCTCTCTTTCTCCTGTACCTTTCACAGAGTTTGTTCTTGGGGAAATGAGGAGTTTAGAGAACGAGACTGAATGCATGGAGAC 
TGTTGTTTGTCTGTATGTCTGTGTGTAGAGAGTAGAGGATGCTGCAGGTATGGGTTTGGGTTTGTAGTTTCCCAAAAGGTTAAGTGAGGACATT 
AAGTGTGAGTTTCAGAAAACTGTATACTGGGAATGGTTGAGACTCTAATGCAGAGATTTCTGCTTTATTGTTTGAAAAGTGGCTTCAGTATGGA 
ACTTAAACTGATGCTCTAATAAAATATTTTAGGATGCCAAGATATAGCAGAGCAAAGGCTGTCAAGGGATGCTCTTTAGTGCTTACACCTATTT 
CCTTACTTATTTATGTGTGTATTTATGGCTCTTCCGATTGGGCTTGACGTTTATTTTAGCTAAGGAGTAGCTGTATGAGAAAGGGATGCCATTT 
CATCTGTTGACGGAGGTGACATTGACCTGTGAGGTATGTAGGTACTCGGGTCTTGAGACGAGAATGTAACAGAGA.CGAATCAGAAGGTGGCTTA 
GGGAGAAAAAGAGAAGGAGGCAAGAGAGAATGTACTGGGTAAGCCAGAGGAGTCGGAGAGCATGAGGGGCAATGCAGGCAAAGGAAACGTCAGT 
TAGGGTAACGGTCACACAGACAGTTCATTCTATACTCGTCAGTCATCGATTTAGTCGTGTCTTTCAGGGCCTTTCTGGTGGATCCCTTTGAGTC 
TTCCCTGGGCTACCTTCTTCCTGAGCaCCCaCAGCqCAGCTTACAGAGTGAGGACACTCCCCCAACTCCCTCTGTAGAAAGGCAAGTACAGGCT 
GTGGCTGGCTGGAGATTGTCTGAGACTACGTGATATTAACAAGAGCTTAGCATTAACTGGAAGCTCTTTACTCCACTTGAGGGGAACTGGAGAG 
GTATTTTGGAAAGAAAACAGCTTTTGAAAACAGATTCCCTTTTGTGTGTACATCTTTGCTGTTGGCATAGAACATTTTCTGGGTTGGCCTTTTG 
AGATGCCTCTCCAGAATGGTATTAGAATTCCAGAAAAACATCTGGATATTTCCCAGTTCAGACTCTTGATTTTGAAAACAGAAGTTCjGGATATT 
TAATTTAGGCAAAATCCCTAAGTGTATAGGCAAGGTACCTAGGAAAACCAGCATGCCTACCAGCTTTTGGAGTTTTAAGATGGAGAAGTATAGC 
TTAAGGCTGAAGGAAGAAGCAGTTGTGCTACCCACAGGGTAACAGCACTACTCACAGTAACAGTGTTACTCACAGGGTAACAGCGCTACTCACA 
GGGTAACAGTGTTACTCACAGGGTAACAGCGCTACTCACAGTAACAGTGTTACTCACAGGGTAACAGCGCTACTCACAGTAACAGTG'rTACTCA 
CAGGGTAACAGCACTACTCACAGTAACAGTGTTACTCACAGGGTAACAGCGCTACTCACAGTAACAGTGTTACTCACAGGGTAACAGCGCTACT 
CACAGTAACATGTTACTCACAGGGTAACAGCGCTACTCACAGTAACAGTTACTCACAGGGTAACAGCGCTACTCACAGTAACAGTGTTACTCAC 
AGGGTAACAGCGCTACTCACAGTAACAGTTACTCACAGGGTAACAGCGCTACTCACAGTAACAGTGTTACTCACAGGGTAACAGCACTACTCAC 
AGTAACATGTTACTCACAGGGTAACAGCGCTACTCACAGTAACAGTGTTACTCACAGGGTAACAGC^CTACTCACAGTAACATGTTACTCACAG 
GGTAACAGTGCTACTCACAGTAACAGTGTTACTCACAGGGTAACAGCGCTACTCACAGTAACATGTTACTCACAGGGTAACAGCACTACTCACA 
GTAACATGTTACTCACAGGGTAACAGTGCTACTCACAGTAACAGTGTTACTCACAGGGTAACAGCGCTACTCACAGGGTAACAGTGTTACTCAC 
AGGGTAACAGCACTACTCACAGTAACAGTGTTACTCACAGGGTAACAGCACTACTCACGGTAACAGTATTACAGGGTAACAGCGCTACTCACAG 
GGTAACAGCACTACTCACAGTAACAGTGTTACTCACAGGGTAATAGTGGTACTCACAGTAACAGCTACTCACAGGGTAACAGTTTTACTCATAC 
AGCAACAGTGCTACTCACAGGGTAACAGCGCTACTCACAGGGTAACAGCGCTACTCACAGGGTAACAGTGCTACTCACAGTAACAGTGTTACTC 
ATACAGCAACAGCACTACTCATACAGCAACAGCGCTACTCATACAACAACAGCGCTACTCACATAGTAACAGTGCTACTCACAGCTACTCACAC 
AGCACAGAGCTACTAATGTGAGTTTTCTTTCCTAGTATAACTGTCAGTCACTTTTACCAGAGTCCATTGTAAACTTTACAGATGTGAAGCTGAG 
GCAGATGATGTGTCACAGGCTTCAGTCCTAGCACTGGGGATGGATGCAGGAGGAACAGACAGGCCAGCCTAATCTACACAGTGAAATCCAGGCC 
GGCCAGGGCAATAAAGAGACTTTGTCTTCTAAAAAAAAAAAAAGGTGAAGCTGGGGCTGGAGAACGGCTTAATGGTTACAGGGATTAAAGAACA 
CTTAAGTTCAGATCCTCAGAAAAATGCCAGGTGGGTATGGCCTGTCTGTAATTCCAGCCCCAGAAAACAGTCGAACACTAGCCATCTTCTCAAG. 
CTCTGGGTTTGATTGAGAGACCCTGCCTCAATGAATAAGGTAGCAGAGTGATGTCGGATGATGATTCCTGTGATAAACCTTAGGCTTCCATGTT 
CACAAATACACATGTGCGTGTGGCCCCATATGTGTATACATACATAAAGAGAAATATGAATACACACACACACACACACACACACACACACACA 
CACACACACACACACTGGAAAAAAAATACAAACTGTGAAGCTGTCTGGGTAGCTCGAGTTGTAACTCCAGCCTTTGGGAGGTAGAGACATGGAG 
GACTAGGAATGAGAGTCACTGTCAGCACCATCATCTCCAGCATGAGCCACAGGAGACTCAGAGAAATATGGAGCTGGGTGGCATGTGACCTGAG 
CCCTCGGGGAGACTGAGGCAGGAAGATCCTGAGTTTGAGGGCAGCCTAGACTACATAGCTAGGTTCTGTCTAAACAAAACAAAACAGGAGGCTT 
GTGGGGTTGTGCATGCTTACCTAACCTCAGGATTTGGAGACTGAGGCAGGAAGATTAAGAATTTGAGATCAGCATGGGCTTCCAAGTGAGACCT 
GCCTCAAAACAAACAAACAAACAAACAAACCAGAGCAAAGTGAAACAATTTTAAAAGTCTCTGAGTAGTTACTGTCATTGCTAAGTCACACAGC 
TGCCCCCATGTTACTCACAACTGCATAAAGCACACTGAAAAAGCCTGAAACTCCTTGGAGTCTTGGCTGCTGAGGTAACTGGGCCATGGAGAAG 
AATGTTGAGATGCTTGGGTGAACTGGAAAAGATTGGGACTTTGAATTTGAGCAGGTATAGGCTTTGATTCCGGCTTTACAAGCTGTTTAACCCC 
AGGCAGTGAGCTGCATGACTCTGCAGAGQGAAAAAAATGTTACAGAGTTGCTATGGGAGTCAAGTAGTAGCCCCGAGAGATACAGAAAACACTC 
AACAAATGCATTTTTAAGAGATTTACTTCTTTTAGTTTCTTTTACATGAGGGTTTTGCCTGCCCATACTTGCATGTGGGTGCTGGGAATTTTAA 
ACCCAGATCTTCTGCAGGAGCCTTGAGCCATCTCGCCAGGCCCAATGGATACATTCTTTAACCTGGTCTGTGGCCAAAGGGAGATGTAAGGATG 
GAGGGATAAGACACGTTAAGCACGTTTTACCAAGTATGTAGCCTAGGTTGCTATGAATGTGGCCCAACACATTCGGGCACAATCTTATCACAGT 
GGTGGAAGTTAGACACTCCTGTAAGGTTGGGAGCCCTCGTTTCCACTGGAGACTTCAGTGATTTTTGGAGAGGAAACCCAGTCACAGAGAAGAG 
TGGAGGTGGAGGGAGTAAGGAGGCTGCCCTTTTATTGACTACTATACTGCTGTATCTAGCATCCCTTTACACTAAGATAGCAATAAGGGACGGC 
AGGGATCGAGGGATGCTCTGTGTCAAGTGCATAGTTTTAGGTAGTTGTATCATAAGTTCAACATTTTTAAAAGATTCAGTTTATTTTTATAGAC 
ATGTGCACATGTGTGATGGGGAGGTCAGATGAGGGAGTTGAACCTCCTGGAGCTGAACTTGTAGGCACTTATGGCCTCCTGTGTGGGAGCTGGG 
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AACTGAACGCATGTCCTCTCTAAGAGCCATTGAGCCATCTCTCCAGCACCACAftATTCCAAAATTTCTCACTGTTTTTAACATCTATATAAAAT 
TTATTTAGATCTATGCCAATTTAAAACATTGCTTTGACTATTGGCTACTAAGCTGAACATTTTGTTACGTTTTTGTCTATAGTTTTATTTTTAT 
ATCCAGATTTTCTGTTGTTGTCTGCTTATCTTTTATGTCGTCTGCTTATCTTTATGTTAACTTTTGTAAGCTCTCCAGTAGTGTGTCTGTGTGC 
ACGTACATGTGTGTGTACGTGAGTGTATGCACATGTTTTTGTGGGTGAGAGTGCACATATGCTCATATATGTGGAAGCCAGGAGACAACTCCAG 
GTGTCAATTCCTCAGGCAAATATCCACTCTTTTGGAGACAAGGTCTCATTGTCCTGAGGTTATGTCAAGTAAGGCTAGCCCTGAGATTACAAGC 
TGCTACTATGCCTGGCTTTTCCCTTAGGTTCTGGGTTTGACTCAGCTCTTCAGTTTGTAGTGAATGCCTTCCTGCTCTGCTTCCCTGTGCTCTG 
GTCACAGGTATACTCAGCCTGCTAACTTCTCTGTGATTTAATAACTTTACTTAAGATTTTCTTTAATTGTGTGCGTGTGCGTGTGAGACCCGGT 
CTAGCTCTGGACTTGCCTGTCATGGTGAGTTAAGGACTTCTCTTGACTGCCCAGCACTTCACTTGCTTTATCCGTTCTTACTGAGAAACTGCAG 
CAGTTTTATTTTGGCTCCTTCTCAAGAACTGTGACTTGTTAATTTTTTTACTTTTATAGAATTTTTGTTCCTTTCTGATTGGCATTGTGTTAGC 
AGTTTTGTCTGTAATGTGGGCTTTTCAGTGGGCCTCTTTTAGATGTGTATGTGTGAGAGACAGGCACCTTACTTCCAAGTCAGTCCTCAGTCAG 
ACTCTTTTTGATTTATAATGTATTTTAAAAGCTTTCCCCCTCCCCTTTTTATTTCTTTTTTTAAAATTTATTTTATTTGTTTACATTCCAAATG 
TTGCCCTCTCTTTTATTTCTTAAAATTAATTTTCAAGTTAGCACAOiCGGTAATGGGGTCATTGTCTGTTGTCATCTTTCTGCAGATGTGTCAT 
TATATTTTGTTTTTCCATGTGCCCTCTGCCCTCCTCCTGGCTGGTCCCTTCTTGCAATATCTTTTTATTTATTTTAGCTCTAGGAAATTATCCA 
TTTTACCTTTAATAATTGCTTCTGATTCATTAGTTCTGTCTTGAGGGTGAGCTGCACAATCTCTTTATGGCTTCTCTTCATTTCATTTGTTTAT 
GTAAAGTCATAGCAACCAAGTTGTGGCGTAAATCATCTGCAGTGGTCATCCTAGGTGTGTGTTCTGCTGTCTGTTTGCTGCTGGCTTGGTTTAG 
TTCTCTCTGGTTCTGTTGTCTGACTTCTTAGAGCGTTCATTTTGACCTGTAAAGTCTTTCTATTCTTGTTAGTAGTTAAGAGGGCCTTCATTAG 
TTCATGAAGAGCAGAGGGGTGCATAGCAGTCCCCCCAGAGGTGGAGAAAAGGAGGCTCATGGGAGGCGTGGGTTTGACATTTTACAGTTCTCCT 
TACAGACAGTGTGGAGGTGGACGTGACCACACACCAGTGTTAACCGGGCGGCTGAGTGTACAGACTGTTGACCAGTCAAGATTGAGAAAGTCTT 
TGAGAGCTAAGCAGCCTGTTCATTTGACCTAATTTGGTATATATTTCTCCTGGATTTAGAGATCAAAGCAGTGATTGTGCTCATGTATTTTAAA 
CCCCATGAGACAAAATGGTGAAAATGTATTTGAAGTCTTGAGTTAGCTTATTCTAGGAATTTCATTTCCTGGTCTTGCTGGGTGATCTGTTTCT 
GATTCTTTATAATTTATTCTGCTTCACTATGAACTAGTTCAGAGATACCTGTTGGTAGATAGCAGGGCCAGTTTTGAGTACTAGTAAATGATAT 
GATATTAGATGGACCTCTGGTTGCTTCTAATTGGAGTTGCCTAAAATAACCCTGTGACAAGTATTTGTGTAAATAAAGTGCTGGTAGGCAATGT 
GAGACCTTCAGGAAGTGATTCATATCACTCTGCTGTTTGTTTAATTTGGGACTCCGTTGCTTAGAGACCATATCTTTGAGGAGGCTGAGTGTGA 
AATACTAGCTGAATGCCAAGGGCCAGGGGCTACCTGATCAAATTAATCACAGCCCTGCTTCTTCACTTTAGTTTTAGAAGGCTCCTTATAGTGG 
CTTGGCAGTGTTTTTATTACAAAAATTAATATAAAAAACATATAAATGAAGGATCTGGCTAATGATTTAATTTGAAATGTAAATATTTACTTAA 
A ^ G ^^^ 

ATATATTAAACAGACTCTTTCCTTGTACCCCTCCCATACCCATTTCTTGAGAATAGACATTGTTTAGATCTGGAAATCCCCTACTCTCCCCTTC 
* C , C ^ CTCCCCTGAGGGCCTATAAA ^ 

CTCTGGCTTTCCCCGAATAAAGCCTCATGTGGTTTGCATCAAGCTTGGTCTATCGTGAGTTCTTGGGTGTCCGCTATTGTCCTGAGGCCTGAGC 
GAGGGGCTCCTCTTGGAGTCTTTCAGTTCCAGACAACTGGTGTCAGCTGTCATATGGCCGAGGACTGGAGCTGTGTCTGCTCATTAAAGTCTCA 
TCCACCCTCAAATGTCCAGTTTGTCTTTTGGTTTGTTTTTTATATTGAGAACTGAACTGAGAGTCTCACAGATGCTGGGCAGATTACCTGCTGC 
J A ^ CACACCCCAAATCCCAGTGATTAGACAAACCAGTTTG ^ G CA GGG TCTCCTTAAGTCG 

GTTCAGGAGTAGGTTGGGTTTACAGGCATGGTCCACCACACCCATTTCGTCACGTATTTGTGCTTTTAACTGGATTGTTGGGCTATTCCTCACC 
GTTTTTTTTTTTTTTTTCCTACGTTCTAACCTGGTCTCTGCCTTTGGGTTTAGCTTGTGTCCCACCAGACTGTCCTTTGCTAAATAGTGACCTC 
ATGCAGACAGGAGTGGCAAGTTGGATTGGAAATTGCCTTACATCGTTTTGGCAAGAGCCGTGTTTGGGGGGTGTGGGTGGAGGAAGGACTTGTC 
^ GAAGGCCTCTATTTCTTCTTTACTGAGAATG ^ 

CAGCCCAGGGCTGTGCTGCTGCTGGGCAGCTGCTGAGGGCCTGGGGAGACACCAGGCGCCAAGATTGGTGAGATTTTTGAGGAGAGAAAATAGA 
AGGGGA ^ CTGGTATTATTGTGAAAGGTAATTTTTC 

GCCTGGCTGTGGTACATAATTCAGAGGGGATGGGAGATCCAGAGAAGAAAAAGCCCACCTGTCTCCTCGGTCCTGTTTCTCCTACCCTGTGCCA 

TCTTTTCCAGTTAGATGGCTGTTAGCATTGTCCCCTGTGTATGCCATATGTATTATAAATATTTATTCCACGTTACCCTTTACACTTTTATTTT 

^ G ^ AAGGTGTTTATAGTAATAGCATCTTAAGACATGTTTGMTTTAT TAATCTTATTTTTra^ 

GAG ^ CG ™ GTATATATATGAA ^ 

^"GATTCCTGGCACCCATACTGGGTGGCTCA^^ 

TGATCTTGCCCATGTGTACTTCACAATTAATGAAAGCAAAATAATAGCAAAAAGCAAAAAGAAAAAAAAAAAAAAAAGGAGGGGGGTGTTGT^ 
GAAGGAAGA ^ CA ^ AACTAAGCAGTCCAATAAGATGTGG TCCAGCCCACCA^ 

ATATTTTTCCTGGAAACATGTGGATGCCCCCAGGGTGGCATTGTTTCCTCTTTTAGCAGGAAGGAGTCCTGGGAACTCTCCAGTTTCTTGGGGT 

ccattctttcagtaatctgacagccaaagatggagcacacacctctctttaagagcatatcctgctaaacaggttcattacatIct^ 

CACACAGCTAAAAATCACCCAAAACTAAGTCTTAAAAATACTCCCTTATGGTTTCCTCCCCTTCTCCCTTCAOT^ 

CC ? CGACCATGCTAGGCAAGTATTCTG ^ 

^^^^ AATATTTACATGTGTATTATAATAT ^^ 

AAACTGGACATGTGTATATATGTGTACACACATATATGCAGCGTTTTAACATTTCATTTAACTCTTTGATTCATTTAGGATTTTGGCATGAGGA 
CTTGGGTAGATATCTTATTTATTTTGTTTTGTTTGAGGCTTGGTCTCACTATGTAGCCCTGGGTGGCCTAAAACTAACTCACTGTGTGGACCAG 
GC ^ GCG ^ GGACTCAGAGATTCACCTGCCTCTGCG TCCTGAATGCTG 

" G ™ CCGA ^ CATCTTTAGGACACTG ^ TTTGTCAAT TACATGATCTCATGTAGC^ 

CAC ^ GGAAC ^ ACAGGTGTGTGCCGTATGCCTAGCTTC TTGAGGCACTGTAA A GGACAGAGTTGTGAGTT 

^ G " AATTAmCAAACAAAAAGAAAACATATGAGA ^^ 

^ A ™^ GATAGCTGTCTTCTGAGGACTTAGTAAGACCAG ^^ 
GGAGAGGGA ^ GCTGCAGAAACGTCTACTCTTGAAGAGGG TCACCAC^ 

™ CA ^ GTGTGTCTTGTGATACTTTGCAG ^^ 

CAGA ^I AAAAGGGCCCTTAGAGGGGCGTGGCTGG TAGAGGGATATAGGTTTCTTTTAGGGTAATGAAAGTTTCTGGGA^^^^ 
G ™ ACAACATAGCGAGTATAACAAAG ^™CACCACATTGCTTATGGTTAA^ 

^^TTTGTTCCTTTGGT^ 

llrrr^rn^ n CTCTACCTTCCTAGTTCAGGAATTACAGG TACGAGCCACCTGTCATCCCTCCCAGCTCTAGTTGCTGGATTTTAACGC 
AAGGGAA f TCTTTAGGGCCTCTTCTCACAAGGGA T G TGCCAGTCAAA.TTTGGACTGCTAGAGAAGTGGTT^ 

CCCAGAGC ^ CGGA ^ GCATTGTGGCCTGGGATACACATACG TACAATM^ 

CCACTGTGGGAACCCACGTTGTAGGAGACTTTCAAACACAGATCCACAGTTCCAGGGAAGCTTCTTCCTGTGCTCTAACCCATTTCTGCAGTTA 
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MOUSE SEQUENCE - mRNA 

AGCGACAGCCCGCGCACTGGGCAGGAGTTACTGCTGCTACGGTCGCCCGCGTCTTCSAGGTCTCTGCGCTTCCTCACCGGAGACCTGGACTCGG 
CCGCCATGTCCGCCGCGGAGGAGGTTGATGGCCTGGGTGTGGTCCGGCCGCACTATGGCTCCGTCCTGGATAATGAGAGGCTCACTGCAGAGGA 
GATGGATGAGCGGAGACGGCAGAACGTGGCTTATGAATACCTTTGTCATCTGGAAGAAGCAAAGAGGTGGATGGAAGCATGCCTAGGTGAGGAC 
CTGCCGCCCACCACAGAGCTAGAGGAGGGCCTTAGAAACGGAGTCTACCTTGCCAAGCTAGGGAACTTCTTCTCTCCCAAAGTGGTGTCCCTGA 
AGAAAATCTATGATCGAGAACAGACCAGATACAAGGCTACCGGCCTCCACTTCAGACACACGGATAATGTGATTCAGTGGCTGAATGCCATGGA 
TGAGATTGGGTTGCCTAAGATTTTTTACCCAGAAACCACAGATATCTATGACCGGAAGAACATGCCAAGATGCATCTACTGTATCCACGCCCTC 
AGTTTGTACCTGTTCAAACTGGGCCTGGCTCCTCAGATTCAAGACCTGTATGGAAAGGTTGATTTCACAGAAGAAGAAATCAACAACATGAAGA 
TCGAGCTGGAGAAGTACGGGATCCAGATGCCTGCCTTCAGCAAGATCGGGGGCATCCTGGCTAATGAGCTCTCAGTGGATGAAGCTGCGCTACA 
TGCTGCTGTTArTGCTATTAATGAAGCGATTGATCGCAGAGTTGCAGCTGACACTTTTACGGCTCTAAAAAACCCCAATGCCATGCTCGTCAAT 
CTTGAAGAAGGCCTGGCTCCCACGTACCAAGACGTGCTTTACCAGGCCAAGCAGGACAAGATGACAAACGCTAAAAACAGGACGGAAAACTCTG 
AmGAGAAAGGGACGTTTATGAGGAGCTGCTCACACAAGCTGAAATCCAAGGGAATGTAAACAAAGTCAACACATCTTCTGCCCTGGCCAACAT 
CAGCCTGGCTTTAGAGCAGGGCTGTGCAGTGACCCTGCTCAAGGCTCTGCAGTCACTGGCTCTGGGCCTCCGAGGGCTGCAGACCCAGAACAGC 
GACTGGTACATGAAGCAGCTACAGAGTGATCTGCAGCAAAAGAGACAGAGTGGCCAGACTGACCCCCTGCAGAAGGAGGAGGTACAGGCCGGAG 
TGGATGCTGCCAACAGTGCTGCCCAGCAGTACCAACGACGGTTGGCAGCAGTGGCAGCAATCAACGCTGCCATCCAGAAGGGCATCGCTGAGAA 
GACCGTGTTGGAGCTAATGAATCCTGAAGCCCAGCTGCCCCAGGTGTATCCATTTGCAGCTGATCTCTATCAGAAGGAGTTGGCCACCCTGCAG 
CAGCAGAGCCCTGAGCATAGCCTCACCCATCCTGAGCTCACTGTTGCTGTGGAGATGCTGTCATCCGTGGCCCTCATCAACAGGGCGCTGGAGT 
CAGGAGACATGACCACTGTGTGGAAGCAGCTGAGCAGCTCAGTTACGGGCCTTACCAACATCGAGGAAGAAAACTGTCAAAGGTATCTCGATGA 
GCTGATGAAGCTGAAGGCTCAGGCACATGCCGAGAATAATGCATTTATTACATGGAATGACATCCAGGCGTGTGTGGACCATGTGAACCTGGTG 
GTCCATGAGGAGCATGAGCGGATTTTGGCCATCGGCTTGATTAATGAAGCCCTGGATGAAGGGGACGCTCAGAAGACTCTGCAGGCCCTGCAGA 
TCCCTGCAGCCAAGCTCGAGGGCGTCCTTGCAGAAGTGGCACAGCACTATCAAGACACGCTGATCAGAGCAAAGAGAGAAAAGGCCCAGGAAAC 
ACAGGATGAGTCAGCTGTGTTATGGTTGGATGAAATTCAAGGTGGAATCTGGCAGTCCAACAAAGACACCCAAGAGGCCCAGAGGTTTGCCTTA 
GGAATCTCTGCCATCAATGAAGCAGTAGACAGCGGTGATGTTGGCAGAACCCTGAGTGCCCTACGTTCTCCCGATGTTGGCTTATATGGAGTGA 
TCCCCGAATGTGGGGAAACGTACCAGAGTGACCTTGCTGAAGCCAAGAAGAAGAGACTGGCAGCAGGAGATAATAACAGCAAGTGGGTGAAGCA 
CTGGGTGAAAGGCGGGTACCATTACTACCACAACCTGGAGACGCAAGCAGGAGGATGGGCTGAGCCCCCAGACTTTGTGCAGAATTCTGTGCAG 
CTTTCTCGAGAGGAGATCCAGAGCTCCATCTCTGGAGTAACCGCTGCATATAACCGAGAGCAGCTTTGGCTGGCCAACGAAGGCTTGATCACCA 
AGCTGCAAGCCTGCTGCCGTGGGTACCTCGTTCGACAGGAATTCCGATCCCGGATGAATTTTCTGAAGAAACAGATCCCTGCCATCACCTGCAT 
TCAGTCACAGTGGAGAGGATACAAACAGAAGAAGGCATATCAAGATCGGCTGGCTTACCTGCACTCCCATAAAGACGAAGTTGTGAAGATTCAG 
TCCCTTGCCAGGATGCATCAAGCTCGAAAGCGCTATAGAGATCGCCTACAGTATTTCCGAGACCATATAAATGACATTATCAAAATCCAGGCTT 
TCATTCGGGCCAACAAAGCTCGTGATGACTACAAGACTCTCATCAATGCTGAGGACCCGCCTATGATTGTGGTCCGAAAGTTTGTCCACCTCCT 
GGACCAAAGTGATCAGGACTTCCAGGAGGAACTTGATCTCATGAAGATGCGCGAGGAGGTCATCACCCTCATCCGTTCCAACCAGCAGCTGGAG 
AACGACCTCAACCTCATGGATATCV^AATCGGACTGCTGGTGAAGAACAAGATCACGCTGCAGGATGTGGTTTCCCATAGTAAAAAACTTACCA 
AAAAAAATAAGGAACAGCTGTCCGACATGATGATGATAAACAAGCAGAAGGGCGGGCTCAAGGCTTTGAGCAAAGAGAAGAGGGAGAAGCTGGA 
GGCCTATCAGCATCTCTTTTATCTCCTGCAGACCAACCCTACCTATCTGGCCAAGCTGATCTTTCAGATGCCACAAAACAAGTCCACCAAATTC 
ATGGACTCTGTGATCTTCACGCTGTACAACTATGCATCTAACCAGCGGGAGGAGTACCTGCTGCTGdGGCTCTTCCAGACAGCTCTGCAGGAGG 
AGATCAAGTCAAAGGTGGATCAGATTCAAGAAATCGTGACAGGAAACCCTACGGTTATTAAGATGGTTGTAAGTTTCAACCGTGGTGCCCGGGG 
CCAGAATGCCCTCCGGCAGATCTTGGCCCCTGTCGTGAAGGAAATTATGGATGACAAGTCTCTCAACATCAAAACCGACCCTGTGGATATTTAC 
AAGTCTTGGGTTAATCAGATGGAGTCGCAGACAGGAGAGGCGAGCAAACTGCCCTATGATGTGACCCCTGAACAAGCCTTGTCTCATGAAGAAG 
TGAAGACGAGGTTAGACAACTCCATCAGGAACATGAGGGCTGTGACAGACAAGTTCCTCTCAGCCATCGTCAGCTCTGTGGACAAAATCCCTTA 
TGGGATGCGATTCATTGCCAAAGTCCTGAAGGATTCACTTCACGAGAAGTTCCCTGACGCTGGTGAGGACGAGCTGCTGAAGATTATCGGTAAC 
CTGCTTTACTACCGATACATGAACCCAGCCATCGTCGCTCCCGATGCCTTCGACATCATTGACCTGTCAGCAGGGGGCCAGCTCACCACAGACC 
AGCGCAGAAACCTGGGCTCCATTGCCAAGATGCTCCAGCACGCGGCGTCaAACAAGATGTTTCTGGGCGATAATGCCCACTTAAGCATCATTAA 
TGAGTATCTCTCGCAGTCCTACCAGAAATTCAGACGGTTTTTCCAATTGGCrTGTGACGTCCCAGAGCTGCAGGATAAATTTAACGTGGATGAG 
TACTCTGACCTAGTCACCCTCACTAAGCCAGTTATCTACATCTCCATTGGCGAAATCATCAACACCCACACTCTCCTGTTGGACCATCAGGATG 
CCATTGCTCCAGAGCATAACGACCCCATCCACGAACTTCTGGACGACCTTGGGGAGGTGCCCACCATTGAGTCCCTTATAGGAGAAAGCTGTGG 
CAATTCAAACGACCCCAACAAGGAGGCTCTGGCTAAGACGGAAGTGTCTCTCACGTTGACCAACAAGTTTGACGTGCCTGGTGACGAGAACGCA 
GAGATGGACGCTCGGACCATCTTACTGAATACAAAACGTTTAATTGTGGATGTCATCCGGTTCCAGCCAGGAGAGACCTTGACTGAAATTCTAG 
AAACCCCAGCCACCAATGAACAGGAAGCTGAACATCAGAGGGCCATGCAGAGACGGGCTATCCGCGATGCCAAAACCCCTGACAAGATGAAAAA 
ATCAAAGCCCATGAAGGAGGATAACAACCTCAGCCTCCAGGAGAAGAAAGAGAAGATCCAGACTGGCCTAAAGAAGCTAACGGAGCTTGGGACG 
GTGGACCOUUiGAACAGATACCAGGAACTCATCAACGACATTGCCAAGGATATCCGGAATCAGCGGAGATACAGGCAGAGGAGGAAAGCTGAAT 
TGGTAAAACTGCAGCAGACGTACTCGGCGCTGAACTCTAAGGCCACCTTTTACGGCGAGCAGGTGGACTACTACAAGAGCTACATCAAAACCTG 
CTTGGATAACTTGGCCAGCAAGGGCAAGGTCTCCAAAAAGCCTAGGGAAATGAAAGGCAAGAAAAGCAAAAAGATTTCTCTGAAGTACACAGCA 
GCGAGGCTGCATGAGAAGGGCGTCCTTCTGGAGATTGAAGACCTTCAGGCAAACCAATTTAAAAATGTTATCTTCGAAATTGGTCCAACAGAAG 
AAGTTGGAGACTTTGAAGTAAAAGCCAAGTTCATGGGAGTTCAGATGGAGACTTTCATGTTGCATTATCAGGACTTGCTGCAGCTACAGTATGA 
AGGAGTTGCAGTTATGAAATTATTTGATAGAGCTAAAGTGAATGTCAACCTCCTGATCTTCCTTCTCAACAAAAAGTTCTATGGGAAGTAATGG 
GTCGCTCGCCGCCCAGAAGAGTTAACAAAAAACGGCAGCACCTCACGGCTGTCTTTCTAGGATCCTCCATTATTCCTTAGAAGCAAGGACCTGG 
TCCAGTGGCGGTGCCTCAGTTCACACTCCCTCTGACGGACGGACGGACGTCAGTGCCCTCTCCCTTCTCCTTGTGAAGCCATAAGCCTGACTTC 
CCCTCAGCCCTGCTCCCTCATTTTCTCTCATCATGTAGGAAAGAGTGGGACCCCCTCCCAACCCCTTTCTGTTAAAGCCTCCTAAGTGGTCATT 
ACTACTTTGTAGACATTGGTATTTGTTTTACTTAGCAATAAGAATGGTGAAATTCAAATTCTCGTTTAGAAGTGAAAGCTGTCAGGTTGATAGC 
AAGCATGCACATCAAATTCACCAGAAGTACAACCCATCGGCGCAGTCAGAGGATGGAGTCTGATGTCTTCCGGCTGCTGCCTTTGTGGGCAGAG 
CTAATCCAAGTTACTGTTCTCTGTTCAAATGAAGCAGCTTCAGGAGAAAAAGAGCAATTACTTTTGAATTCTCCAATAAATCTGGACAATGCCG 
TTAGCGAAGAGCCCTTCCTGGTGAAGGCAAACCCATGGTCAGAGCAGGCCATTTAGAGACTGAGTGGGCGGGGCACTTACCATCCCTTCCACAA 
AGGATAGCTTCCCCCAGCTCAAAATGTAACTGTTTCTAAACTGTATTCCAAGAGTGCCTTACCAAAGTATAAATTTATTTCTTAAAATGTGAGT 
AATAGGAATTTTAAAGATTTATATAATGCTTTTGAACACTCTGAGAAAGGGTTGTTTTTTTTCATTGGGTTAATCTGTATATCTGAATTCTTGA 
AGCTTTTCTCTAGCCTACAGTAGGGTCGATCTGCCGAGCTGCTGAATAACCCTGCTTGATTTTAGCAACAAGAGACAATCCATGCCATGCTTTT 
ATCCTGAGAAACCTGGACCCTTAGGCTCTGACTAACAAAGACAGTTCAGCTCCAGACACTGAACTTGGAATCCTTTGTCTTTGGATTAAAAGTC 
ATAAACTTAAAAAA 

MOUSE SEQUENCE - CODING 

ATGTCCGCCGCGGAGGAGGTTGATGGCCTGGGTGTGGTCCGGCCGCACTATGGCTCCGTCCTGGATAATGAGAGGCTCACTGCAGAGGAGATGG 
ATGAGCGGAGACGGC^GAACGTGGCTTATGAATACCTTTGTCATCTGGAAGAAGCAAAGAGGTGGATGGAAGCATGCCTAGGTGAGGACCTGCC 
GCCraCC^toGAGCTAGAGGAGGGCCTTAGAAACGGAGTCTACCTTGCC^GCTAGGGAACTTCTTCTCTCCCAAAGTGGTGTCCCTGAAGAAA 
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ATCTATGATCGAGAACAGACCAGATACAAGGCTACCGGCCTCCACTTCAGACAGACGGATAATGTGATTCAGTGGCTGAATGCCATGGATGAGA 
TTGGGTTGCCTAAGATTTTTTACCCAGAAACCACAGATATCTATGACCGGA^GAACATGCCAAGATGCATCTACTGTATCCACGCCCTCAGTTT 
GTACCTGTTCAAACTGGGCCTGGCTCCTCAGATTCAAGACCTGTATGGAAAGGTTGATTTCACAGAAGAAGAAATCAACAACATGAAGATCGAG 
CTGGAGAAGTACGGGATCCAGATGCCTGCCTTCAGCAAGATCGGGGGCATCCTGGCTAATGAGCTCTCAGTGGATGAAGCTGCGCTACATGCTG 
CTGTTATTGCTATTAATGAAGCGATTGATCGCAGAGTTGCAGCTGACACTTTTACGGCTCTAAAAAACCCCAATGCCATGCTCGTCAATCTTGA 
AGAAGGCCTGGCTCCCACGTACCAAGACGTGCTTTACCAGGCCAAGCAGGACAAGATGACAAACGCTAAAAACAGGACGGAAAACTCTGACAGA 
GAAAGGGACGTTTATGAGGAGCTGETCACACAAGCTGAAATCCAAGGGAATGTAAACAAAGTCAACACATCTTCTGCCCTGGCCAACATCAGCC 
TGGCTTTAGAGCAGGGCTGTGCAGTGACCCTGCTCAAGGCTCTGCAGTCACTGGCTCTGGGCCTCCGAGGGCTGCAGACCCAGAACAGCGACTG 
GTACATGAAGCAGCTACAGAGTGATCTGCAGCAAAAGAGACAGAGTGGCCAGACTGACCCCCTGCAGAAGGAGGAGGTACAGGCCGGAGTGGAT 
GCTGCCAACAGTGCTGCCCAGCAGTACCAACGACGGTTGGCAGCAGTGGCAGCAATCAACGCTGCCATCCAGAAGGGCATCGCTGAGAAGACCG 
TGTTGGAGCTAATGAATCCTGAAGCCCAGCTGCCCCAGGTGTATCCATTTGCAGCTGATCTCTATCAGAAGGAGTTGGCCACCCTGCAGCAGCA 
GAGCCCTGAGCATAGCCTCACCCATCCTGAGCTCACTGTTGCTGTGGAGATGCTGTCATCCGTGGCCCTCATCAACAGGGCGCTGGAGTCAGGA 
GACATGACCaCTGTGTGGAAGCAGCTGAGCAGCTCAGTTACGGGCCTTACCAACATCGAGGAAGAAAACTGTCAAAGGTATCTCGATGAGCTGA 
TGAAGCTGAAGGCTCAGGCACATGCCGAGAATAATGCATTTATTACATGGAATGACATCCAGGCGTGTGTGGACCATGTGAACCTGGTGGTCCA 
TGAGGAGCATGAGCGGATTTTGGCCATCGGCTTGATTAATGAAGCCCTGGATGAAGGGGACGCTCAGAAGACTCTGCAGGCCCTGCAGATCCCT 
GCAGCCAAGCTCGAGGGCGTCCTTGCAGAAGTGGCACAGCACTATCAAGACACGCTGATCAGAGCAAAGAGAGAAAAGGCCCAGGAAACACAGG 
ATGAGTCAGCTGTGTTATGGTTGGATGAAATTCAAGGTGGAATCTGGCAGTCCAACAAAGACACCCAAGAGGCCCAGAGGTTTGCCTTAGGAAT 
CTCTGCCATCAATGAAGCAGTAGACAGCGGTGATGTTGGCAGAACCCTGAGTGCCCTACGTTCTCCCGATGTTGGCTTATATGGAGTGATCCCC 
GAATGTGGGGAAACGTACCAGAGTGACCTTGCTGAAGCCAAGAAGAAGAGACTGGCAGCAGGAGATAATAACAGCAAGTGGGTGAAGCACTGGG 
TGAAAGGCGGGTACCATTACTACCACAACCTGGAGACGCAAGCAGGAGGATGGGCTGAGCCCCCAGACTTTGTGCAGAATTCTGTGCAGCTTTC 
TCGAGAGGAGATCCAGAGCTCCATCTCTGGAGTAACCGCTGCATATAACCGAGAGCAGCTTTGGCTGGCCAACGAAGGCTTGATCACCAAGCTG 
CAAGCCTGCTGCCGTGGGTACCTCGTTCGACAGGAATTCCGATCCCGGATGAATTTTCTGAAGAAACAGATCCCTGCCATCACCTGCATTCAGT 
CACAGTGGAGAGGATACAAACAGAAGAAGGCATATCAAGATCGGCTGGCTTACCTGCACTCCCATAAAGACGAAGTTGTGAAGATTCAGTCCCT 
TGCCAGGATGCATCAAGCTCGAAAGCGCTATAGAGATCGCCTACAGTATTTCCGAGACCATATAAATGACATTATCAAAATCCAGGCTTTCATT 
CGGGCCAACAAAGCTCGTGATGACTACAAGACTCTCATCAATGCTGAGGACCCGCCTATGATTGTGGTCCGAAAGTTTGTCCACCTCCTGGACC 
AAAGTGATCAGGACTTCCAGGAGGAACTTGATCTCATGAAGATGCGCGAGGAGGTCATCACCCTCATCCGTTCCAACCAGCAGCTGGAGAACGA 
CCTCAACCTCATGGATATCAAAATCGGACTGCTGGTGAAGAACAAGATCACGCTGCAGGATGTGGTTTCCCATAGTAAAAAACTTACCAAAAAA 
AATAAGGAACAGCTGTCCGACATGATGATGATAAACAAGCAGAAGGGCGGGCTCAAGGCTTTGAGCAAAGAGAAGAGGGAGAAGCTGGAGGCCT 
ATCAGCATCTCTTTTATCTCCTGCAGACGAACCCTACCTATCTGGCCAAGCTGATCTTTCAGATGCCAOUiAACAAGTCCACCAAATTCATGGA 
CTCTGTGATCTTCACGCTGTACAACTATGCATCTAACCAGCGGGAGGAGTACCTGCTGCTGCGGCTCTTCCAGACAGCTCTGCAGGAGGAGATC 
AAGTCAAAGGTGGATCAGATTCAAGAAATCGTGACAGGAAACCCTACGGTTATTAAGATGGTTGTAAGTTTCAACCGTGGTGCCCGGGGCCAGA 
ATGCCCTCCGGCAGATCTTGGCCCCTGTCGTGAAGGAAATTATGGATGACAAGTCTCTCAACATCAAAACCGACCCTGTGGATATTTACAAGTC 
TTGGGTTAATCAGATGGAGTCGCAGACAGGAGAGGCGAGCAAACTGCCCTATGATGTGACCCCTGAACAAGCCTTGTCTCATGAAGAAGTGAAG 
ACGAGGTTAGACAACTCCATCAGGAACATGAGGGCTGTGACAGACAAGTTCCTCTCAGCCATCGTCAGCTCTGTGGACAAAATCCCTTATGGGA 
TGCGATTCATTGCCAAAGTCCTGAAGGATTCACTTCACGAGAAGTTCCCTGACGCTGGTGAGGACGAGCTGCTGAAGATTATCGGTAACCTGCT 
TTACTACCGATACATGAACCCAGCCATCGTCGCTCCCGATGCCTTCGACATCATTGACCTGTCAGCAGGGGGCCAGCTCACCACAGACCAGCGC 
AGAAACCTGGGCTCCATTGCCAAGATGCTCCAGCACGCGGCGTCCAACAAGATGTTTCTGGGCGATAATGCCCACTTAAGCATCATTAATGAGT 
ATCTCTCGCAGTCCTACCAGAAATTCAGACGGTTTTTCCAATTGGCTTGTGACGTCCCAGAGCTGCAGGATAAATTTAACGTGGATGAGTACTC 
TGACCTAGTCACCCTCACTAAGCCAGTTATCTACATCTCCATTGGCGAAATCATCAACACCCACACTCTCCTGTTGGACCATCAGGATGCCATT 
GCTCCAGAGCATAACGACCCCATCCACGAACTTCTGGACGACCTTGGGGAGGTGCCCACCATTGAGTCCCTTATAGGAGAAAGCTGTGGCAATT 
CAAACGACCCCAACAAGGAGGCTCTGGCTAAGACGGAAGTGTCTCTCACGTTGACCAACAAGTTTGACGTGCCTGGTGACGAGAACGCAGAGAT 
GGACGCTCGGACCATCTTACTGAATACAAAACGTTTAATTGTGGATGTCATCCGGTTCCAGCCAGGAGAGACCTTGACTGAAATTCTAGAAACC 
CCAGCCACCAATGAACAGGAAGCTGAACATCAGAGGGCCATGCAGAGACGGGCTATCCGCGATGCCAAAACCCCTGACAAGATGA&AAAATCAA 
AGCCCATGAAGGAGGATAACAACCTCAGCCTCCAGGAGAAGAAAGAGAAGATCCAGACTGGCCTAAAGAAGCTAACGGAGCTTGGGACGGTGGA 
CCCAAAGAACAGATACCAGGAACTCATCAACGACATTGCCAAGGATATCCGGAATCAGCGGAGATACAGGCAGAGGAGGAAAGCTGAATTGGTA 
AAACTGCAGCAGACGTACTCGGCGCTGAACTCTAAGGCCACCTTTTACGGCGAGCAGGTGGACTACTACAAGAGCTACATCAAAACCTGCTTGG 
ATAACTTGGCCAGCAAGGGCAAGGTCTCCAAAAAGCCTAGGGAAATGAAAGGQ^GAAAAGCAAAAAGATTTCTCTGAAGTACACAGCAGCGAG 
GCTGCATGAGAAGGGCGTCCTTCTGGAGATTGAAGACCTTCAGGCAAACCAATTTAAAAATGTTATCTTCGAAATTGGTCCAACAGAAGAAGTT 
GGAGACTTTGAAGTAAAAGCCAAGTTCATGGGAGTTCAGATGGAGACTTTCATGTTGCATTATCAGGACTTGCTGCAGCTACAGTATGAAGGAG 
TTGCAGTTATGAAATTATTTGATAGAGCTAAAGTGAATGTCAACCTCCTGATCTTCCTTCTCAACAAAAAGTTCTATGGGAAGTAA 

HUMAN SEQUENCE - GENOMIC 

CCAAGGGAAGGATGCGGAATGTCTGTTTTCTACTAAGGGCTTCTGCTGGGCCTTTCCAATGTCCAGTTTGAGTTGGTCTGGGACCTGGCCTCCG 
CAAACACCCTGCAGGCTCCGGCCGCCGGGGATGAGGTGGAAGACTGGGCAGAAGAGAGGCCGCAAAGGCCCGAGGGCTGAGCTGCTCTGCGCTG 
GGGAGGGGCGAAGTGCCAGAGCGCGGGAGACCTCATGGTGGGCACCAGGCTGCTCCGCGGTAGGTGGGTGAGGCCAGGAGATTCACATCTGCAG 
ATGCCACAGTGAGGATACAGCATTTAGATCCCTCGGCTCCAAACAGGCGGTTCCGGGGGACCGGTAGCTGGGGAATTGGGTTTAGCACTTTCCA 
ACGCTTGGAACTGGACATCCACGGCTCCGAGTCCTTTGAGGTCTTGCTCGGGACTACGTTTCCCAGAAGGCTAGGCGATAATTGACAGCTCTAT 
CAGCCTATGGACAGAGAAAAATTCTAGCCATGGAAACTGAAAAGCCAATAGCAAGAGGATGGGGGCGGTACTTTCCGGCCGCTGGCTGTCGAAG 
CCGGAGTCCCACCTGTGTCCCCACAGCCCTGTCACGAATCCCGGTCGGGTTCTGGGAGGCACAGCCTCGGGGTTGCGGGCCGGGTGCGGCTCGG 
CGGTGGAGGACTCACTTCCTGCTCCATCCCCGGCTGGGCCCTGGGGCGGTGAGTGATTCAAGGAGGGAGACCGCGGCGGCAGCGGCGCGCTGCT 
GAGGGGCGTGGAGGGGGCTTGCCCGCCACCCAGACGTTTTCTCAGCGGGGTTCCCGCGCTGGCCTTTGGGAGCCCCCGGGTCTTGCTGGGCTGT 
GGGAGAGGTAGCTGTGGTCTCTATACCGTCGGCGGGATAAGTCATTCTCTTAATCAGTTTTCTTGCTTCTCGATGGTGGTCCCAGGGTTTCAGC 
TGATCTGTGACCCTCTGACCGCCGCACCCCGGTTAGGGCGCGAGCACCGAGAAGAAGAACGGGGTTCGGCCCCACGCGTGCAGTCATGTTCCTA 
TTAATAAACCCGGTGAACGCACTGGAGCTTCTCACAGTGGCACTTAGTCACAGCCCCTCAGCGCTGTGGGGCCTTTGAGGTCACCTGTGCATGG 
GGAAAGGGACGGGCTGGGAAACAGGGTTTCTATAACCGTGGCTAAGACGTCTCCCCTCCTCAGTGGCGCTGTCTCCAGCAAGTGGGCCCTGCAG 
CTGTGTTTTGTAATGAATGTAGAAATAAAAATTATACTCAAAACTCTTTTTTTTTTTTAGACGGAATTTCGCTCTTGTTGCCCAGGCTGGAATG 
CAATGGCGCTATCTCCTTTCACTGCAGTCTCCACCTCCCGGGTTCAGGCGATTCTCCTGCCTCAGCCTCCCAAGTAGTTGGGATTACAGGCGTG 
TGCCACCACACCCGGCTAATTTTGTATTCTTAGTAGAGACAGGGTTTCACCATGTTGGCCAGGCTGATCTCGAACTCCTGACCCCAGGTGATCC 
GCCCGTCTCGTCTTCCCAAAGTGCTGGGATTACAGTCATGAGCCACAGCACCTGGCCAATACTGAAAACTCTTATTACAATTTTTACTTTCTAA 
TTACATTATTGTTGTTTGTTAAAGTTTTAAACCAGAGAGATGGTTTTTAGATCCTTAAAAACTCAATACTTTATAAATGACCAATAATAATGTC 
TGTAAATACAAAAATATTTCCCCCAAAAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTCCAGTAGTAAATAGGTGATTTGT 
AGTGGGACAAAAGATGTGAAAGAGTAAAACTTCTTCACCACAGTCTGGTCCTTCCTCCCTTGAAATGCAATATTCTTTGTAGTGGGTGGTCATG 
CTGGCTGCATTTTTTTTTTTTTTAAGGGAGAGACAGGGGCTCACTCTGTTGCTAGGCTGGGGTGCAGTGGCGCCATCATAGCTCACTGCAGCCT 
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GGAACTCCTGGGCTGAAGTGATCCTCCCACTTCAGCCTCCTGAGTAGCTGGGACCACAAGTGCATGCCACCATGCCTGGCTGATTTTTAAAAGT 
TCTTTGTAGAGAAAGAGGTCTCAATATGTTGCTGAGGCTGGTTTATTGGAAACTTTTTAAGGGAAAAAACATTATCTTAATTTCTATGTGACTC 
CTATGCCTGGCAACATATTAATTGTTGAATAAATGACTGATCCATCCAGTAATTCACTCTTGACTATCCTCCAAAAAGTAATGTTTTTCATGAT 
ATTGCTGTCGATTTATTAATATATTAATGATTGGTTTCAGCCCCTAAGAGTTGTGTTTTGTGCTTATTCCCACTTTCACTTATTTTTACAACCT 
ATCCATGTCTTCTTTTTTTTAAAAAAAAAATGTCTTTTTCAGTCTTATTTCTGACTCCATTAAGATCTTGAAATAGAATGGTATCCAACACAGT 
TCCCTTTGGGGTTCTGTATAATCTGTCCCTTGAGGTTGACACCAAATCTGCAAGCCAAGAAGTTAGCTGCTCCCATAACTAATATGAGTATAGT 
TAAGGCCACAATTTCCTTGCTTGCTGAGGAAAATGAAGTTGGGGAGAATCAAAAGCTTTCCAGAAATCAAATTACACCTGCCAACTCTCTCCTT 
TGTTTACCTTGTTCATCGTGGACAATTTGTTCCTCAAAAAGTCAATGTGTCTAAAAGACTGGGTTCTGTCGATGTGTTTGGGAGGCCTAGGCCT 
CTCTTAGTAATGGGAAAGTTGGCCAGGAGAAGACGTATGTAAAAACAGACTTAGAAAAGCACCCCTCTGTGGTTGACAGAATTTACCTCAGGAC 
CATTCTGGTCAGGTGTGGGGGGTTGTTTGTGTACACTGGTGGCCATTTTTTGGCTTTCAGACAATGGTGAGAATATCTAGGGAGCTACTGATGC 
ACATTGAGGTCTCTTGCTTTAGGAACTGATGACGCTTGATAATGTGGCTGGGGACTTCAGGGAAGAGTGGGTTACCTGGACACTGCTTAGAGAA 
TCCTCtCCAGGAATGCCACCCAGCACAGTTAGAAGAATGGGCTCTCAAAGGGTAAGAATGCTACTCTCCTTTATTTCATTTATTTATCTTGTTT 
TTTTTGAGACGGGGTCTCGCTCTGTCATCCAGGCTGGAGTGCAGTGGCGCGATCTCGATTCACTGCAATCTGTGCCTCCTGGGCTCAAGCGATT 
CTCCCACCTCAACCTCCTGAGTAGCTGGGATCACAGGCATGTGCCACCATGCCTAGCTAATTTTTTGTGTTTTTAGTAGAGACAGGATTTTGCT 
ATGTTGGCAAGGCTGGTCTCACTATGCTGTCCAGGCTGGTCTCAAACTCCTGAGCTCAAGCAATCCACTGGCCTCCGCCTTCCAAAGTGCTAGG 
ATTATGGGCGCCACCATGCCTGACCACTGCTCTCCTTTAATTTGAGACTTAGATATTTGGAGAGGGCCCAGGTCTGAGGAGTTTCTGGTATGTT 
GGCATCTTAGAGCTCCAGACCTCTGTAAGATTAATTGTTGCCTCCTTGGGAGAAAAACAATTACTTCCTTATGCATTTTATGGTTTGCAAATGT 
CTTTGCTATTTATTGTCCTTTTAATATCTCATCATAACTTTTTGACTTATGTATTACTATCCCCCTTTTCCAGCCTGGGTTGGACTCTCACCTC 
TGCCACTTAACTTCTGAGACTTCTGAGGTCTTTGTGGAAAAGGAGGTAATTTTTTCTGTCACTTAAAAACAGGCTGGGGGCAGTGGCTCACGCC 
TGTAATCCCAGCACTTTGGTAGGCTGAGGTGGGCGGATCATAAGGTCAGGAGTTCGAGACCAGCCTGGCCAACATGATGAAACCCTGTCTCTAC 
TAAAAATAAAAAAATTAGCTGGGTGTGATAGCGGGCGCCTGTAATCCCAGCTACTCTGGAGGTTGAGGCAGGAGAATTGCTTGAACCTGGGAGG 
TGGAGGTTGCAGTGAGCTGAGACCACGCCATTGCACTCCAGCCTGGGCAATAGAGCAAGACTCTGTCTOUUVAAAAAAAAAAAAAAAAAAAACA 
AGGCTGGGCGCGGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGCAGGGAGATCACAAGGTCAGGAGATCGAGACCATCCTGGCT 
AACATGGTGAAACCCCGTCTTACTAAAAATACAAAAAATTAGCCAGGCATGGTGGTGGGCACCTGTAGTCCCAGCTACTCGGGAGGCTGAGGCA 
GGAGAACAGCGTGAACTGGGAGGCGGAGCTTGCAGTGAGCCAAGATCATGCCACTGCACTCCATCCTGGGCGACAGAGCAAGACTCCATCTCAA 
AAAAAAAAAAATAAATAAAAAAAACCAAAAACACCTCCAATGCTCTTTCTCAAATATCATGGCTACCCTTCCTCCTGCTTTATATTTTTAGTAG 
AGATGGGTTATCTCCATGTGGTCAGGCTGGTCTCAAACTACTGACCTCAAGTGATCCGCTCACTTCGGCCTCCCAAGTGCTGGGATTATAGGAG 
TGGGCCCAGCTCTAATTTTTGTATTTTTAGTGGAGTCGAGGTTTCACCATGTTGGCCAGGCTGGTCTTGAACTCCTGACCTCAAGTGATCCGCT 
GGCCTTGGCCTCCCAAAGTGCTGAGATTAGAGGTGTGAGCCACTGCGCCTGGCCTACTTCATCTATTATACAAGTAATGTATACTCATTCAATA 
AAAAGTCAAGCAAAATGAAAACAAACATCATCCCTAATCCCACCAATGAAGAGTTACTATCCTACCAGCATTTTTCTAAGCATATATACAATTT 
TAAAAGAAGCACAAAAGAATAATATTGGGATTATGCTGTATATTCAGCTGTACATTCTTTCTTCCATGTTGTATTGTGAGTATATCTTTCTTTA 
CATCACTTAAAATAACCACCTAGTATTTTGTTTTATGGAATACAATATTATTTTGTTGATGAAGTCAAACATTAGATTGAACCATATATCTGAC 
CTTTTTTTAACCTATAAAAATAGCAATTGCCTGAGCTACTTGGGAGGCTGAGGCAGGAGGATCCCTTCAGCACAGGAGTTCGAGGCTGCAGTGA 
GCTATATAATTATTCCTTTGTTGTGGGACATTTAGGTCATTTCTAAACTTTC^CCAGGTTGTGATAAACATCTTTTAGCTCGTTTTTTAAAAAG 
TATTTTTTATTGAAGTATAATTTTATCATTTTCTTAGAATTCTCAGAATTAGAATTGGTGGGTCAAAGAACAGATACATTTCTAAGGTATTTAA 
TACTTTGCAAAATGCCTTCCAAGAAGATTGAATCAATTGATTTATTCCCACAAACATTATATGAAAGTGCGCATTTCTTTATATTCTACCTTTC 
ACAGTGGGTATTATAATTTAAAGAGTCTGGGCCTGGGTGTGGCAGCTCATGTCTATAATCCCAGCATTTTGGGAGGCTGAGGCAGGAGGACCAC 
TTGAGCTCTGGAGTTCCAGACCAGCCTGGGCAACATAATGAGACCCTGTCTCTACAAAAAGTTACATTAACCAGGTGTAGGGGCTTGTGCCTCT 
GGTCCCAGCTACTTGGGAGGCTGAGGTGAGAGAATCGCTTGAGCCAGGAGCTCGAGGATGCAGTTAACTGTGATTGTACCAGTGCTCTCCAGCC 
TGGGTGACAGAGCAAGAGCCTGTCTCAAAAACAAACAAACACACACACAAAACACAAAAAAAGAGTCTGGGAAAAATAGCAATAATAGTTAACA 
TTTATTGAAGTTTTTTTTGGAGATGGAGTCTCAATGTGTTGCCCAGGCTGGAATGCAGTGGTGCAATCTCAGCTCACTGCAACGTCCGCCTCCC 
AGGCTCAAGCAATTCCCATGCCTCAGCCTCCCAAGTAGCTGGGATTACAGGTGTGCACCACCACACGTGGCTAATTTTTGTATTTTTAGTAGAG 
ACAGGATTTCTCCATGTTGGACAGGCTGCTCTTAAACTCCTGGCCTCACAAGTGATCCAACTGCCTTGGTCTCCCAAAGTGCTGGGATTACAGG 
TGTGAGCTACTGCACCTGGCCAATGGATCTTATTCTTATCCCAATTTTTTTTTTTTTTTTTGAGATGGAGTCTCTCTCTGTCGTCCAGGCTGGA 
GTGCAGTGGTGTGACCTCGATTCACCATAACCTCTGCCTCCTGGGTTCAAGCGATTCTCCTGCCTCAGCCTCCCGAGTAACTGGGACTACAGGC 
CTGTGCCACCATGCCCGGCTAATTTTTAGTAGAGACGGGGTTTCACTATGTTGGCCAGGCTGGTCTCAAACTCCTGACCTCGTAATCCGCCTGC 
CTCGGCCTCCCAAAGTTCTGGGATTATAGGTGTGAGCCACTGAGCCTGGCCTCTTATCCCTATTTTATTGATGAAGACATTGAGACACAGAGTT 
TAAGTAACTTTCTTAAGGCCACACAGCTTGTAAGAGGCAGGATGATGACTCAGACCCAGGCAGTGTGACTCTTGAGTTTGCACTCATTACCTCT 
ACACTATATTGCCTCAGTGTATCATTGTTATAATGGAATTTCTTTGATTATAGTGAGGTTAAACATTTTTCGTATATTTACAGGCTACTTAACA 
ACTGTTTGTCTTTTTCTCATGGCTTTTTTGACTGCTGCCATTCTGGGAAAATTTTAAAGCCCAACATTATAGTTAACTTCCTTCATTGTTTCTA 
AGGGTGAGGTCATGGAGGCTTGGTTTCTGATAAAATCCTCTCCATATTTAGCTTTAGCCTTGTACCTTCAGAAATGGTTATTGTATTTACTTCA 
GAGTTTCTGTCACCTGAGTCTGGTTTTTTTTCTTTATGGGAGGAAAAGGGCTTTTTTTTCTTAACATTTTGGGGAAATCACCGTGTTTTATCAC 
TGTACCATGGCTGCACTTTTTTAATGACACCAAATACACGTTAGAGCTCCCCAGGTGTTCTTCCATACCTAGGCAGGGAGTAGGGCTTGGATTT 
TGCTCAGGCCTTGTGTGATTGGCTCAGACTCACATCCTATGTTTACATTCCTGTGTAGAATTTCCAGGCCTAGTGTAATCTCCCAGCCGGAGCA 
GAAAGAAGAGCCATGGGTCCTACCACTCCAAAACTTTGAGGCGAGGAAGATCCCGAGGGAAAGCCACACAGGTGAGATGTGAGTGCTCCCCAGT 
GGAAGGAAATCTAGCATTTCAGCCTTGTTTAGATGAAGAATTTGGAATGCTGCCTTAGAATTTTGTTCTTACTAGCAGACATTTTTTTTTTTTT 
TTTTTTTTTGAGACGGAGTCTCGCTCTGTCGCCCAGGCCGGACTGCGGACTGCAGTGGCGCAATCTCGGCTCACTGCAAGCTCCGCTTCCCGGG 
TTCACGCCATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGACTACAGGCGCCCGCCACCGCGCCCGGCTAATTTTTTGTATTTTTAGTAGAGAC 
GGGGTTTCACCTTGTTAGCCAGGATGGTCTCGATCTCCTGACCTCATGATCCACCCGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAG 
CCACCGCGCCCGGCCACTAGCAGACATTTAAATTTGACTTAATGGTCAGTAGTTGACTAAATAAAGTCTTCATTTTGATTAAGCATTTCACTTT 
TGTCTAACCTATGTTTTTTTTTGAGATGGAGTCTCCCTCTGTCTCCCAGCCTGGAGTGCAGTGACACAATCTCTGCTCACTGCAACCTCCGCCT 
CCCGGGTTCAAGTGATTGTCCTGCCTCAGCCTCCCAAGTAGCTGGGACTATAGGCACCCGCCACCACGCCCAGCTAATTTTCATATTTTTAGTA 
GGGATGGAGTTTCACCACGTTGGCCAGGTTGGTCTCGAACTCCCAACCTCAAGTGATCTGCCTGCCTCGGCCTCCCGAAGTGCTGGGATTATAG 
GCGTGAGCCACCACGCCTGGCCTAAACCTATAATATCTTCTAAAGAAACCGCACAATATTGACAATATGTGGTCTCCGCTTGAAGGATATCAAG 
ATTCATCTGGCCATCTTAAAATTTAAAAAGTTTAGGAATTCACGTGTTCTGACAGCTCAATGAACCTCAATAAACTTTTCACAAAGTGAAAACA 
GAGCGGTTGAATTAAGTGCAGTCTGCTGCAGAAACAGGGATTTTAATCTTTGTCACTGCTTTCTGATATTCCTTCCTGATAACTGATAACTTTA 
TTCTCTGTTACTTACATTAATTTTTCAGACTGTGAGCATCAGGTGGCAAAGCTCAATCAGGACAATTCTGAAACAGCAGAACAATGTGGAACAT 
CCTCAGAAAGGACCAATAAAGATCTTTCTCATACTCTTAGTTGGGGAGGAAACTGGGAGCAAGGCCTAGAATTAGAAGGGCAACATGGAACCCT 
TCCAGGAGAGGGCCAGCTGGAGTCCTTTTCACAGGAGAGGGATTTAAACAAGCTCCTGGATGGATATGTAGGAGAGAAGCCTATGTGTGCAGAA 
TGCGGGAAAAGCTTTAACCAGAGTTCCTATCTCATAAGACACCTAAGAACCCACACTGGCGAGAGGCCCTATACGTGCATTGAGTGTGGGAAAG 
GCTTCAAACAGAGCTCAGACCTTGTCACCCATCGCAGAACACACACAGGAGAGAAGCCCTACCAATGCAAGGGGTGTGAGAAGAAATTCAGCGA 
CAGCTCAACACTCATCAAACATCAGAGAACCCACACAGGGGAGAGACCCTATGAGTGCCCAGAGTGTGGAAAGACTTTTGGGCGGAAGCCACAC 
CTCATAATGCACCAAAGAACCCACACAGGCGAGAAGCCCTACGCGTGCCTGGAATGTCACAAAAGCTTCAGTCGAAGCTCAAATTTCATCACTC 
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ACCAGAGGACCCACACAGGGGTGAAGCCTTACAGGTGTAATGACTGTGGGGAGAGTTTTftGCCAGAGCTCGGATTTGATTAAGCACCAACGMC 

CCACACGGGAGAACGGCCCTTCAAATGCCCGGAGTGCGGGAAGGGCTTCAGAGATAGTTCTCATTTTGTAGCTCACATGAGCACTCATTCAGGA 

GAGAGGCCTTTCAGTTGTCCTGACTGCCACAAAAGCTTCAGTCAGAGCTCACATTTGGTCACGCACCAAAGAACACACACAGGTGAGAGACCTT 

TTAAGTGCGAAAACTGTGGGAAAGGATTCGCCGACAGCTCCGCCCTCATTAAGCACCAACGAATCCACACCGGAGAAAGACCCTACAAATGTGG 

AGAGTGTGGGAAGAGCTTCAATCAGAGCTCCCACTTTATTACCCATCAGCGAATCCACTTAGGAGACAGGCCCTATCGATGTCCTGAGTGTGGC 

AAGACCTTCAATCAGCGTTCCCATTTCCTCACACACCAGAGAACGCATACAGGAGAAAAACCTTTCCACTGTAGTAAATGTAACAAGAGCTTCC 

GTCAGAAAGCGCATCTTTTATGCCATCAAAACACCCATTTGATTTAGGAAGTAGTCTTTGGTGTTCAGCTGCTCCCTTGCACATTTTCATTGCT 

ACTGTCTTCAAGCACCCCAAATAGAGAAAACCTGGGCGTCAGTGGCTCAATTTGGGCCCTGATCTATTCTCCCTCTTTCTTGTCTATGTTATAA 

CAGAGAGGATAAACTTAAAGGGTCCAAATAACGGTCCGAATACAAAAGGCATTCCTTCAGTGTGTGACTGACTCTTAGGGAAATGTGAGTTTAA 

TAGTTGATGCCCGCCAGGCGTGGTGGCTCACCCCTGTAATCCCAGCACTTTTGGGAGGCCAAGGTGGGTGGATCACTTGAGGTCAGGAGTTGAG 

ACCAGCCTGGTGAGCATGGTGAAACCTCATCTCTACTAAAAATGCAAAAATTAGCTGGGCATGGTGGCACGTGCCTGTAGTCCCAGCTACTCGG 

GAGGCCGAGGCAGAAGAATCATTTGAACTCAGAAGGTGCAGGTTGCAGTGAGTTGAGATCATGCCACTGCACTCCAGCCTGGGCAACAGAGAGA 

GACTCTGTCTCCAAAAAAATTAAAAAGTTGATGCCTAGTTACTAAATGAGAAGTGAGAAAAATGTGGCCTAGAGATCACATGTTCACCACCTAG 

TACAGTGCCTGGCACAACATAGATG.CTCAATAACTAAATGGTCCCATCATTATTAATGATTAATAGTTGAGGTCTTATATAAAGGCTTTAATGC 

AGTACCTGGCCCTTAAAAGACACTCAGTACAAGATTGGTGGCTTTTATCAGTCTTATTACTCAATTAGAAATTTATTAGTGTAGTCCCCCCGCC 

CCAAACTCAGAACGTGAAAGAAATTAGATTGGAACTAGAAGGTTTGGGGTTGGAATACACAAATTGAATAAAATGGAAATGCACTGCCAGTTCA 

GTGCTGTGCAGGCATTAGTCACCAGAGGTCTCACTGCCATGACAAGGCCAAATTATCGTAGAGGATGTTTGCGGTCTTGTGACTTGGAGGCTGA 

AAGAATTTCAGAAGCTCTTTTAAATGGCAGTGTATGGCAGTGTATCTACCAGAGGTTTGCTGTCATCTGACACAGAGAAAATATCCTACAATGA 

ACAAGCCAGAGGGACCTGGTAGAGGACTATAAAATTGTGGAAGCAAAATTGCTGAGAATGTCAAATGATATTACAGGGATCCTCCCTGGCATTT 

AGCTGAAGGAAGCAACTCTTGTTTTCTAATTTGCTGGGTCATTGGCCATTTAGTTTTAGGTTAATATAATTCTCTGATCCTTTTAGGGCCATCC 

AGGTTATGCACTAGTACATTCCTACATTCAATTGAAATAAATTGAGGGACGGCAAGTGTGTTGGAAAGAACACCGACTTCATTGAGAAGGTAAA 

GTATTTGAGTCCTGGCCCTGACGCTTAATTTGGCCAGACTTTCATCTTCTCCCAGCCTCAAGTTTTACCTACCTCACAAGGTTGTTGTGAGGAT 

CTAAAAATACACACACACACACACACACACACACACACACACACACTTTGTTGGTTAACTATAAATGTAATATCTCTATGTTATAATTCTGTTG 

CTAATGTCTTTTTTCCAAGAAAATTTTGGCTAATATTTCTTTAGGTATTCCTTTTTCTCTCATAGTGAGGGATTAAAAAAAAAAAAAACTGTTG 

AAAAATTAGGGCGTAAAAATGCTAAATGACATGACTCATCATGGGCCACGTAGTTAACAGAAGAGCCAGATTTGGCTGCAAGTCACTAGATTTC 

CAGCCTGCAGTCCTCCTCTGCAACAACAGACCAGCTCTGGGATTTGTTACAGTGCCTGTGAGACATTACAGGACTGGAGGACCCATATTATATC 

CATTAAACCAGTCTGAATTTGGAAATGATGGAGGGTGTAGTCTAAGTTGTAGGGAGCTTTGCAAGAACCTGTGCTGGGGTCCTTGATCCTGGTG 

GAATGGGGGTGGAGGAGTGAGCGCAAATGCAAGGGGTTAAGGAGGGAGCTGGGTAGTTATCACTTTTTAGAGTGCAAAGTGGTGGATTAAAGGT 

TTCTTTTCTTTCATTCTCTTCCATTATATGGAATGCCATCTGAGTGCTGTGGCTCATGAAGGATAGAACTCAGCTGATAACCTTACCTCAGTTT 

TTGAAAGCATCATTAGATAATTGACCAGAAAATTTTTTTTAGTTAATCCAGTGCAGTGGTTCTCAAACTGTGAGCCCAGTCCAGTAGCATCAGC 

ATTATCTGGGAACTTTTTAGAAATGCAGATTCAGGCCGGGTGCAGTGGCTCACACCTGTAATCCCAGCACTCTAGGAGGCCGAGGCGGGTGGAC 

CACCTGAGGTCAGGAGTTTGAGACCAGCCTGGCCAACATGGCAAAACCCCACCTATACTAAAAATACAAAAATTATCCCAGGTGTGGTGGCATG 

TGCCTGTAATCCCACCAATTTGGGAGGCTGAGGCAGGAGAATCACTTGAACCCAGGAAAGGAGGCTGCAGTGAGCTGAGATCACACATGCTGGA 

GTGCAATGGCATGATCTTGGCTCACTGCAACCTCTGCCTCTCAGGTTCAAGCGATTCTCCTGCCTCAGCTCCCGGAGTAGCTGGGATTACAGAT 

GCATGTCACCATGCCCAGCTAATTTTATATGTTAAGTAGAGACGGGGTTTTCACCATGTTGGGCCAGGCGGGTCTTGACCTCCTGACCTCAGGT 

GATCCACCTGCCTTGGCCTCCCAAAGTGCTGGGATTACAGGCGAGAGCCACCTCACCTGGCCACCTATCACTTTGATTTTCATGTTGTTTGGCT 

ATGGTAAAATGTGAGCTCTCGAAGGGCAATGTGAGATTTGCTTTGTGGCCCTGCCAATCCCCTCCCTCCTCCCTGTCTTCCTGCCCACCCCCCC 

CCACTCCCCCGCCAGCCATGAGCAGGGAATATTTCAATGCTATTGCTGAGAGTGGAGGTAACCCTTTCTATAGTTTTCTTTTGTTTCTACCTCA 

TGACTAGATGATTCACTGCTTGAACATGCTCCACACATCCGTTCTTTCTCACTCCAAAATTGAGGTCATCACCAAGCCCCATTAATTTTACCTC 

CCAGATTGCTCTCGAACCTATCTGTCAAATCTGTCCATCTTCACTGCCACCCTTCAGTACCAAATGACCAGTCTCTTACCTGAATTCCTGTAGC 

AGCCTCCAAACTGATCTTCCTGATATGATTTTTGCTCTGAAAAAACTGGTTTCACTCACAC3AAACCAGAGTGAACTTTTAAAATCCTAAATCGA 

ATCACATCACTTCTCAGCAGCTTTCCATTGCTTTTAGAATGAAGACCCAAATCCTTACCCAGGCCTAAGAGGCCCTTGTGGTTTTGTCCCCTCC 

CCCTCCATCCTCTTGTGATATCCCCTTCCCTCTCCCTTGCCTCACCTCAGCACTCTTGAGTTCTCTGCTCCTTGGTCATGCCAAGGTTGTGTGC 

TCTTTAGACCCTTGGTACTAACTGTTCCCTCTGCCCAGAATGTTCCTCGCCCAGTCCTTTGTGTTGCCTCCTATTTGTCAACCAGGTTTCAGCC 

TAAACCTATCTCCTTAGGAAGACTTTCCCTAACTATCCCATCTAAATTAGTCACCCTCCATCACATTATCCTCTTTTTTCATCAAAGTCCTTAC 

ACCTGTCTGGCAATTTCTTATTAATTGATTTGTTTTTGGTAAACTCCACGAAAGGTGGGAGTCATTTCTCTTGTTTCCArrCTTTCCACAGCAC 

TTAGAACAGTGCCTGGCACATGGTAGGTGCTCAATATGTGTTTACTGGATGAATTAATGAGTGCATGCTCATGGGCAAGGATCTCATTGTGCTG 

GAAAAGCAGCAGAGTGAGACAAAACTGGACAGGTGAGTGAAGGTCACACCAAGAAGGTTCTTAGCTGCCAAACTAAAGGGTTTGGATCTTACTC 

TCTGGAGAAAAGGGTGTAGCTAGTGGTTTTATAGGAGAGGAGAGGCGCGATCCGCACTTGAGAAGGTCAATTTGGCCGCTGTGTGTAGGTCATA 

TTACGGAGAAAAAAACTAAAGGCTTTGAGACAATCCATGATGTAAAGGGCTTAGCACAGTGCCCAGCACGCAGTAGGTCTCCAGCGAGTCGTTA 

TCACCAAGCACCAGGGCAGGCACCACAACAAAAAGATAAGATCCCTAACCCTTCTTTTACCTCGAAATAATTCCTCCTAGACCCTATCATCGCA 

TTCCTTCTCTTCCCCTTTTGTCAAACTTCCACTCACATGTAGATATTCTCAGGGTTATCATGCCTAGGCCTTTTTAATAGGGCCACTTACCCTA 

GCATGCTTCTACAACTGGACCCTCAAAGGTCTTTTAGGGCTGAGTGTGGTGGCTCACACCTGTAATGCCAGCATTTTGGGAGGCCGAAGCCAGA 

GGACTGCTTGAGCCCAGAGGTTCAAGACCAGCCTGGGCACCATAGCCAGACCCTGTCTCTACAAAAAATAGTTTCAACAAATTAGCCAGGCATG 

GTGATGTGCGCCTGTCATCCCAAGTACTTGGGAGGCTGAGGTGGGAGGATTGCGGATTGCCTGAGCCCAGGAGTTCAAGGCTGCAGTGAGCTGT 

GATCATACCACCGTACTCCAGATTGCGTGACAGAGCTAGAACTTGTCTCTTAAAAAAAAAAAAAGACTTAATTTCCACATCTGAAGGCCTCTTG 

TTAGTCTTCTTCTGATTCAACAACTCTTTACTGTTTGATGCCATTTACATATGTTTATTATTTTTTAGAGATGGGGTCTCATTCTTTTGCTGAG 

GCTGGAGAGCAGTGGTGCGATCATGGCTCACTGCAGCCTCAACCTCCCAGACTCAAGCAATCCTCCTGTCTCAGCCTCCTGAGTAACAGCTAGG 

ACTACAGGCACATGCCACCAAACCCGGCCT.TTTAAAATTTTTGGTAGAGGCCAGATGTGGTGGCTCATGCTTGTAATCCCAGCACTTTGGGAGG 

TCCAGGCGAGTGGATCACCTGAGGTCAGGAGTTTGAGACCAGCATGGCTAATATGGTGAAACCCCGTCTCTAGTAAAAGTACAAAAATTAGCCA 

GGCGTGGTCGTGGGCGCCTGTGATCCCAGCTACTCGGGAGGCTGAGGCAGCGAGAATCACTTGAACCTGGGAGGCGGAGCGTTGCAGTGAGCTG 

AGATCGTGTCATTGCACTCCAGCCCAGCTGACAAGAGCGAAACTCCATCGCGGGGGATGATAATAATAATAATAATAATAACTTTGCTAGAGAC 

AGGGTTCCCCTATGTTGCCCAGGCTGGTCTTGAACTCCTGACCTCAAGCAACTCTCCCACCTTGGCCTCCCAAAGCGCTGGGATTACAGGTGTG 

AGCTACTGCACCAGGCCCATATGCCTTTTTAAAAAAATTATCTTTTCCATTGGTGACTATGAGGTTGAGAGATGATTCTCCTACATTTCTGGCT 

GCTCCTCTTCAAGTACCTTCCCTGGCTCCTCTGGATTTTTTTGTTTTGTTTTGTTTTGTTTTGTTTTGTTTTTGAGACAAAGTCTTGCTTTGTT 

GCCCAGGCTGGAGTGCAGTGGCAGGATCTTGGCTCACCAGCTCACTGCAACCTCCACCTCCCAGGTTCAAGGGATTCTGGTGCCTCAGCCTCCA 

GAGTAGCTGGGACTACAGGCCCAGCTAATTTTTGTACTTTTGGTAGAGATGGGGGTTTCACCAGGCTGGTCTTGAACTCCTGCCTCAGGTGATC 

TGCCCACCTCGGCCTCCCAAAGTGCTGGGATTCTAGGCATGAGCCACCGCGCCTGGCCTGGCTCCTCTTCTTCTTCCACTCAGATATGCCTGAC 

CCTGTCAACACTTTGGTTGAGGTCTTCTTTCTTCiTTCTTTTTTGCTCCGCACATTTAGCTTATGACTTCAACCATCATTTCTCAGAGCATGGG 

TCTGGCTCAACCTCTCTCCTGAATTTCAGACCTACAAGTCTAGCTACTTGGTGGAGACCTCCCCAGAATGACCTGCTGCTTCCCAAAAGCAGAC 

TCTCCAAATTACAGTCAGTATCTCCCCCGGAAGCATTCCCCCAGGCATTTCTCTTTCTGCCTTCAATTCCCCATTCTCCTACATTGCCTTGCCA 

GAAGCCTGCTGGTCAGCTTGGATTTCTTTTTGTCCTTTTTTTTCTATATTTTGCTGGTGCCTAGTCATGTAGTTGCTGCCTCTACACTTTCTCT 

TCTTTAAAAAAAATTATTAAAGCACCACGTGCTTGTTGTAAACATTTCCAGAAAATACAGAAGTGCTCAAAGTGAAAAAATGGAAATGCCTTGT 
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CCCTTCCTCATTCCCTGCCCTAACCTCACGCCCCAGATTCAGCTATGTAATAGTCTGTCATGCCAAGTCTTATTTCCAGCTCCTCTTTTCCATC 

CCCACTGCCATCATCTGAACTAAACGGATTGTTTTCCATCTGGTCTCCTTGGCTTTTCCTTTCAGTGCAGCTCAACAGACATTAATCAAGTGCC 

TTCCACACACCAAAGTCCTACCCTAGATCCTAGAGGTTCAGAGACAAGTAAGATAGTTAAAGAGATCCACATTCCAGAGCTGTTTAACTTTGGG 

CAAGTTACTTAATCTCTCTGACCCTTACTTCCTTATCTGTAAAATGATGCTAATCCCAGCACCTTTTTCATGGGTTTGGACGAGCATTAATGAG 

ATGATCCATGTAAAACTCTTTGTACTAACTACCTGGTACACTGTATCTGCTCCATAAATGTCAGTGACAACAATGATAATAATGACAATGTTTG 

GAGGAGTTTATAGCTTAATGGAGAGACTTAAAGCATAAGAATTATCTAGGCGAAGAATGATGAGAAAATATTTTTGGAAAAGGAAAACAAACAG 

TTCTACTAAAATTAAAAGGCTGATGTAGAGACTTGGGAAACTGGGAGGTAAGAGCTCGGACTGTGTCCTCTAAGACAGTAATTCCCGAAGTGTG 

AGCAAAAGTCCACCTGCATCAGTCTTACTTGGGGTGATTGCTCAAAATGAGGATTTAATGGCTGCACCTCCGAGCAAGTTGGTAATTTACATAT 

CGGAATGCTATCCATCAAGGAAAATGGGCAGACTACAGTTACATGCATCAACACAGACAAGCTTCAAACAATATTGAGTGTAAAAAGCAAGACA 

TAGAAATATATATTTAGTAAGAGTAAAAATACAGTAAAGGTAAAAAAGAGGCAAAACTAAACAATATATTGCTTAAGCAATAAGGATACACAAA 

CTAATGAAAATCAAAGGATTTACTAATACAAACTTCAGTATAGTAATTAATTGGAATGGGAGAGAAAGATGCAAAGTTTCTATTTCTTTTTTTG 

TTTTGTTTTGAGACAGTGTCTCATTCTGTTGCCAAGGCAGGAGTGCAGTGGCAGGATCTCAGATCACTGCAAGCTCAGCCTCCTGGGTTCAAGT 

GGTTCTTCTGCCTCAGCCTCCCAAGTAGCTGGGATTACAAGCATGCACCACCACACCCAGCTAATTTTTGTAATTTTAGTAGAGATGGAGTTTC 

ACCATGTTGGCCAGGCTGGTCTCGAACTCCTGGTCTTAAGTAATCCGCCCACCTCTGCCATCAAAGTTTCTGTTTCTTAAGTTGGCTGCCGAGT 

ACACAGGTTTTCTTTGTAAAATAATTATTTAAATTGTTAATATGCATTACTTATATGCTTTTCATTTACAATGTATTTCACAAGAAAAATAAAA 

CAAAGCAAATAAGAAAACAGAACACTTCTCCAGAGATTGATCTTTTTCACTCAAATCTCATTGAGTTATACTGAGGGGGAAAAAGAGTAATCTG 

AGTGCCTGGGCCCTGAACAGACACACTAGATCAGTTCCTTCATTCCCACTCAAACACATGCACACACACGCACAAACACACATTTTCTTATATT 

TCCTTCAGCAAACCCCCCGCCCCACCAACCAACCCCAAAACACCCTCTGCTCCTTTATGTATATAAATTAGAGCAGATAAATGTCCAGAAGATT 

ATAGGCCATCTTTCTATAAACAGCCAATCTTGGACCTGGTGTCTGAATGGGGGATGCCCTGCTGCATTAAAGATGCTCATGTGAACATTTTGTT 

GTTTCCCAGAAAAAAAGTTTCCACATTTTAGATTATTTTCACAGGGTGAGAACAATTTTACACCT.CCCTTACTTGCTGCAGAATCTTTTTTTT*r 

TTTTTTTTTTTTTTTTTGAGACAGGTCTTGCTCTATCACTCAAGCTGGAGTGCAGTGGCACGATCTCGGCTCACTGCAACCTCCGCCTCCCAGG 

TTCAAGCAATTCTTCTGCCTCAGCCTCTCGAGTAGCTGGGATTACAGGTGCGCACCACCATGCCCAGCTAATTTTTTGTATTTTTAGTAGAGAT 

GGGGTTTCACCATGATGGCCAAGCTGGTTTCAAACTCCTGACCACAAGTGATCCGCCCACTTCGGCCTCCCAAAGGGCTAGGATTACAGGTGTG 

AGCCACC^CGCCTGGCTGCTGTGGAATCATTTTTAAAGTGATTGTATCAATTTACAGTGTTCCGAACAGTAAATGGCTACTAGTCTCATCACAC 

CCTCATCTTTAAAAAAGTTTTGCTAATTTAATAGACATGATTCTTACATATTGTCTTAATTTGCATTTCTTTGCTTACCAGTGAGGTTGAACAT 

TTTTTTCTATGTTAGAATCTTTCTTGTATTTCTTCTGTTGTTTTCATTAGAGTAACTCAGAGCAGGATTGGGAATCTGAAAACATGAACATTTG 

ATTTTGAGGAAGTCATTGTTTTCCTGTTGTCTTCCTTCCCCCTCTCTGCTTTATTATTTTTTACTTCAGGTTCATTTATAGAAATATCAGAAAA 

TACAATTAAGCAAACAGAGTAAATTCCACTTCCCAGAGATAACCACTACCGTTTGTTGTATATCCTTTTAAGCTTTTTCTCTGCCAAAAATATT 

CACAAATATATCGCTTATTCTTTCTGAGCCTGTTTCCTCATCTATCAAATGGAATACTTGTTCTTCAAGTTGATAATTAACTGGTGGGAGCACA 

TGAAAGTATTTTATAAAGTGCACAAATGCAAGTTGCTGCTCTTATGACAAAGAAAAAATGTATTTTATTCTGCCAAGCAGAATGATGACACTTT 

GTTTCCTGAACACAGCCTGCTCTCTCCAGTACAATTTCTTCTCTCTAGAATAGCTTCTTGCTTCAATTCCTCCTGCTGAACTACTATCTACTCT 

TTTTTTAAAAAAATCAATATTAAAATATACAAAAATTAGTGTAAAGAGCAACCACGTACCCACTATACAGCTTAGGAAAAGAGTCTGGCATTTC 

TCACTCCTATGCCTTTATATATACTTGCTTTATTTCCTGTCTCTCTATATATACATACATATATATTTAGTAAGAGCAAAAATACAGTAAAGAT 

CAGGGAAGGTGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCAGATCACGAGGTCAGGAGTTTGAGATCAGCTTGAC 

CAACATGGTGAAACCATGTCTCTACTAAAAATACAAAAATTAGCCAGGCGTGGTGGCTCATGCGTGTAGTCCCAGCTATTCAGGAGGCTGAAGC 

AGAAAAATCCCCTGAACCTGGGAGGTGGAGGTTGCCGTGAGCCAAGATTGTGCCACTCACTCCAGCCTGGGCGACAGAGTGAGACTCCATCTCG 

GGGAAAAAAAAAAATACAGTAAAGGTAAAAAACAGGCAAAACTAAATATATTGCTTAAGCAATAATGATACTCATACAAACTAATGAAAA 

AGGATTTACTAATACAAATTTATAGTAGTTAATTGGAAGCATATGTATTATATAAATATACATGTATTATACATATATGTATATATGTATATAT 

ATAGAAAAAAGCAAATATATGTATATATACATATATATCTATATATGTAAAATTTTTATTTATAAAATGTTTTTGAGCATGAAATGATATATCA 

TTGTGGTGTTAATATGCATCTTAGCTGGGCATAGTAGGTCACACCTGTAATCCCAACATTTTGGGAGGCTGAGGCAGGAGGATTTCTTGAGCTC 

AGGAGTTCAAGACCAGCCTGGA<^GCATAGTGAGACCC(^TCTCTAAAAAAAAAAATAAAAATTATCTGGCGTGGTGGCTGATGTCTGTAGTTC 

CAGCTACTCAGGAGGCTGAGGTGGGAGGATCACCTGAGCACTGGAGGTCAAGGCTGCAGTC3AGCTATGATCATGCCACTGCACTCCAGCCTGGA 

TGACAGAGCCAGATCCTGTTTCAAATAAATAAATTAAATTAAGTTAAAAAGTATCTCCCTGATTAGTGGGGAAGTTACCCAACTTTTriTTTTT 

TTTTTTAGACAGAGTCTCAGTCTGTCTCCCAGGCTGGCATGCAGTGGCACGATCTTGTCTCACCGCAACCTCCACCTCCTGGGTTCAAGCAATT 

CTCCTGCCTCAGTCTCCCGAGTAGCTAGGATTACAGGCATGTGCCACCATACCCGGCTAATTTTTTGTATTTAGTCGAGATGGGGTTTCGCCAT 

GTTGGGCAGACTGGTCTCGAACTCCCGACCTCAGGTGATCCTCCCACCTGGGCCTCCCAAAGTACTGGGATTACAGGCGTGTGCCACCGTGCCC 

AGCAGTTACACAACTTTTACAAGTTTATTGTTGTTCATGTTGCCTCTTCAGGGAATTTTGTTTATAAAGTACCTATTCTTCAAGGCCCCATTAA 

AACACCTCCCTCTCCATAAAGTATTTCCAGATCTCCTCTATCAAGCAGATAGGATTTCCTTTGGACTTCTATAATCCTTTCTTTCTACATCTTG 

GGTTTCACTCACTTCTTATTTCATCTTGCATTACAGTCACTTGTGTACTTGTCTAAAGGGCAGTGACTATGTTTAACTCAACTTTATGCCCTTG 

TTCATACTAGTACAAAAGTAAACATTTCATAAATCTTTGTTGAATCAAATCCTACTCCTCCCCTGCTTATAAAATCTTAAATCATTTCCTATTG 

TCTACAGACGAAAGTAGAATCTCGTTTAATGTAGAATTTAAGACCCTTCCACGGGCTCTAGCATCAACCTTCCTTTCTTGCTCTTCTCCTGGGA 

GGACCTTGCTTTCCGCCCCAGATACTAGATTCTTCATCCACAGTAAGGTCCCAGTCCACTAATGTTTGGCTTTTCTCTCTGTAGCTGGGATGGC 

AGGTTGGTCCCACCCATTTTAGTTGCCTATAAAATTCTTTTTTTTTTTTTTTTGAGATGGAGTCTTGCTCTGTTGCCCAGGCTGGTATGCAGTG 

GCATGATCTTGGCTCACTGCAACCTCCGCCTCCTGTATTCAGGCAATTCTCCTGCCTCAGCCTCCGGAGTAGCTGGGATTATAGGCAACTGCCA 

CCATGCCCGGCTAATTTTTGTATTTTTAGAAGAGACGGGGTTTCACCATGTTGGCCAGGCTGGTCTCGAACTCCTGACCTCAGATGATCCGCCC 

TCCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCGCGCCCGGTCTGAGCCACCGCGCCCGGTCTGAGCCACCACACCCGGTCTAA 

TTTTTGTATTTTTAGTAGAGGTGGGGTTTCACCATTTTGGCCAGGCTGGTTTTGAACTCCTGACCTCGTGATCTGCCCGCCTCGGCCTCCCAAA 

GTGCTGGGATTACAGGCTTGAGCCACTGCGTCCAGCCCAAACTCTTTAAGAGAAAATCTCTTGGGATCTTGAAGCCAGAAGCTTGCTTTTATTA 

CTGAGTTTGCCCTGAATCTGTCACTTATGTACTAAAAATACATAAATTTCCTTATCCAGGTGACTTGGGCTCAACTGAAGGAAACCTGAAGCAT 

CTAAATGTTAGCACCTAAGCCTGAGTCTAGGTGCCAGCATAGCCTGTCTTCCCTCTCCAGAGTCAGAGGCATGTTACAAACAGAATATATGGAC 

ACACGTCGAACCCCACATTGTATCTCTCTAATTTATTCAATTTAATTCAGTAAACACTCATTACCTCTTATATCCAGGCCTAGTTGAGGGTGCT 

GGGGATACAGGTATAAACATGACAGTTCTCTTGAGGAGCACAGAGTGGTTGTGGGAAACAGACATACAGACACACAGTTTCTTTCTTTCTTTTT 

TCTTTTTTTTTTTTTTTTTGAGACAGAGTCTCACTCTGTCCTTCAGGCCGGAATGCAGTGAGGTGATCTCAGCTCACCACAACCTCCACCTCCT 

GGGTTCAAGCGATTCTCCTGCCTCTGACTCCCCAGTAGCTGGGATTACAGTAATGCGCCACCACACCCACCTAATTTTTGTATTTTTAGTAGAG 

ACAGGCTTTTGCCATGTTGGCCAGGCTGGTCTGAAACTCCTGAACTCAGGTGATCCGCCTGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGTG 

TGAGCCACCATGCCCGGCCCAGACACATAGTTTCAATACAAGAAGTATATGTCAGCCAGAGAAGGGCTATCTTGAGAGTCAAGGAAGGCTCCCT 

GGAGGAGGTATCACTTATGCCAGTTGGTACATGAATGAGTAAATGCAAACAAGCCATGATACTGAAATAAAGCTTTGTTTAATTAACCTTCACA 

TGTAAATTCAGCCACAGAAGACATTCTGATACATGGGGGCATTGCCAGTGATTCCACGAAACTGGATAATGTCATTGATGCTTGTGGTTGAGAG 

AGCTTGTTTCTGTATTGTAAGGAAGGTGGTACAACCTGGCCTTTCTTTTAAAAAAAAAAAAAAATTCAAACTGGACATGTGTCAATGAACTGAC 

TGGAGTCTTAGGGAGGAACATTGCTCCATAGCTATATGTCTCTCCCGTTTTTTCCTGTGTTAGTCTTTTTTTTTAATTTTTTTAAAATTTTTTT 

GAGACAGAGTCTTGCTCTGTTGCCCAGGCTGGAGTGCAGTGGTGTGATCTTGGCTCGCTGCAAGCTCCGCCTCCCGGGTTCAAGCAATTCTCCT 

GCCTCAGCTTCCCAAATAGCTGGGACTACAGATGCATGCCACCATGCCTGGCTAATTTTTGTATTTTTAGTAGAGACAGAATTTCACCATGTTG 

GCTACACTGGTTTGGACCTCCTGACCTGAGGGGTTCCACCTGCCTCGGCCTCTCAAAGTGCTGAGATTACAGGAGTGAGCCACCTTGTCTAGCT 
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CTTTTTTTTTTTTTCTTTTGAGACflAGTTCTTGCTCTGTCTCCCAGGCTGGAACGCAGTGGTGCAATCACAGCTCCCTGCAGCCTCGACCTCCC 

CAGCTCAAGTGATCTTCCCACCTCAGCCTCCCCAGTAGCTGGGGCCACAGGCATGCACCACTACGCCCAGCTAATTTTTTTTATTTTTTGTAGA 

GATGGTGTCTCACCATGTTGCACAGGGTGGTATCCAACTGCTGGGCTCAAGCAATCTTCCTGCCATGGCCTCCCAAAGTGCTAGGATTACAGGC 

GTGAGCCACTGTGCCCACGTGTTAGTCTTTACATAACTGAATAGTGACTGAAGTCTTGCAGTTTCTACCTTGCCCTGCACTGGCATTATAAGTT 

GTAGTAGAAATGTCACTCATTGCTTGTAATCTCATGAGAGGCCTAGTTAGATTTTTCTGTACTCTACTTCCAGAGGAGCTTATAGGAAGGTGAC 

TTTCCATAAAGGATGTGAGCTTTCTACCACCCAAATATCAGTCGTAAAGAAAATGAGGAGTGATAAAGAAAGAAGGTATTGAGAGGTGAAGCCA 

GCTGGGCTTCTAGGTTGGGTGGGGACTTGGAAAACTTTTCTGTCTAGCTAGAGGATTAAAAACGCACCAATCAGCACTCTTTGTCTAGCTAAAG 

TATTGTAAATGCACCAATCAGCACACTGTAAAAACGCACCAATCAGCACTCTGTGTCTAGCTAAAGGACTGTAAACGCACCAGTCAGCACTCTG 

TAAAATGGACTAATCAGCAGGATGTGGGTGGGGCCAAATAAGGCAATAAAAGCTGGCCAGCGAAGCCAGCAGCAGGCAACCCACTCGGGTGCCC 

TTCCATGCTGTGGAAGCTTTGTTCTTTCGCTCTTCACAGTAAATCTTGCTGCTGCTCACTCTGGGTCCGCACTACCTTCATGAGCTGTAACACT 

CAATGCGAGGGTCTGCGGCTGCATTCCTGAAGTCAGCAAGACCACAAACCCACCGGGAGGAACAAACAACTCCAGATGAGCCACCTTTAAGAGC 

TGTAACACTCACTGCGAAGGTGTGCGGCTTCACTCCTGAAGTCAGTGAGACCACGAACCCACTGGAAGGAAGAAACTCCGGACACATCTGAACA 

TCTGAAGGAACAAACTCCGGACACACCATCTTTAAGAGCTGTAACGCTCACCGTGAAGGTCCGTGGTTTCATTCTTGAAGTCAGCGAGACCAAG 

CATCCACCAAAAGGAATAAATTCCAGACGCAGTATTTACAGCCCAGTGTCCACCCATTCCCCATGTAGCAACCCCTGGTACCTGAGGAAAAAGG 

TCACAGCCTCTGCCAATGGTGGGGCATCTTTCCGAAGAGGTTCCACTTGGACTTTTTGAAACATCATGTGGCTGTGCTGTTTGAGAAGCCTGGG 

GTGAAATTAACTATACAAGAATCAGGGCATGATCACACACGCACACACCTTTGCAATTTTTCTGGCTTTGTTTACACTGTTACTGCAACTTGTG 

CCCTTTCTCACCCTTTTCATAGGTCTTCCCTGCAAAGTCTTTTTTTTTTTTTTTTTTTGAGACGGAGTCTCGCTCTGTCGTTCAGGCTGGAGTG 

CAGTGGCGTGATCTCGGCTCACTGCAACCTCCGCCTCCTGGGTTCACGCCATTCTCCCGCCTCAGCCTCCCGAGTAGCTGGGACTACAGGCACC 

TGCTACCTGGCGCAGCTAATTTGTGTATTTTTAATAGAGACGGGTTTCACCGTGTTAACGAGGATGGTCTCCATCTCTTGACCTCATGATCTGC 

CCGCCTCAGCCTCCCAAAGTGTTAGGATTACAGGCCTGAGCCACCGCACCCGACCCATCAACTGTTCTCTTATCTGTGCTCCTAGATCTCTATC 

TTGATGTCTGAAAGCTTCTTGAGAGTGCTTTGTCAGGTCTATGTCCATCACATTCTTTGGTGGATGTGGCCTCACAAATCTTTCAACTCAGCCC 

TCTAGGTCCTCATGTGCATTAGTGGAGAATAGCGTTCACATATGTGGGCTTTGGGTCCAATGCAGTTTGAATCCTGAGTATGTCACTAACTAGT 

TGTGTAATTTTTGGAACATTGTTAACCTTTCTGATTTCAGTTTCCTTATCCTTAAATTGAAAATTCTAGTAGTTCCTACCTCATAGGATTGTTG 

TGAAGGTCAAATGAGATCAAATACTTACAACTGGACCTAAGGGGCACTCATTATGAGTTAGCTGTTGTTACTAGTAACCCATTGTCATCCCTGT 

AGATGTTTCAGGGGTTTGCCGTGGGGAACCCTGCCATGCAGGCTTGTCTCAGGTTCTGACCCTGTGATGGGGTCTGGTGTTCCCTGCCTCGTTT 

ACCACTCTTTCCCCATACTTTGGTCTGACTCTCCAATGAGCTCATGATTCCTATGAGCGATTTCTGTCTCTTGATGAATCTTTAGATTTGTCCT 

TTGTCTTAGGCCTTGAGACTGCAGTAGAACCTTGTGGCCTATTCTAACCCCAGCCCGGAAACCAATGCCCCAACTCCATTCTGGGCTGACTTCC 

TGGCTTCCTCCCACAACTTCCGGGTCTCTGTTTTTATATATTGTTCCTAGACTAGGATATGGGTGTTCACAAATGTTTGTTGAAAGGTTTTCAG 

AGGCAATTAGGCATATTTAAGAAGTGAATGAACACCTGCTCATTGATATGCTGTCCATAAACTAGGACACGGTGTTGAATGATGATTTGACAGA 

GATTTTAGAATCAGAGAGATGGAAGCTTGATCCTAACTCTGAATCTTATGGCCTTAAGCAAAATATCTAACCTCTTTGTGCCTGTTTTCTCATT 

TGTAAAATGAGGATAATTATATTTCCTCATAGGGTTATTGTGAAGATTAAATGAGACAATATAAATAAAGCACCTAGCATTTTCTGGAACATGG 

TAAGC^GTTGGTAAATAGCTGCAACTACCAACAGGTAGTTCAAAACTTTTCCTCCATCTGAAAAACCAAGAGTTGAAGAAATGGCTGAAGTTGG 

AATATCTGGCAGGAGCTGTGCTTAAACACAAGATCCGGAATATCTGAATATCTTTAGGACAAGATGAAATAGGTTTCTCTCAAATGAGTTGGTT 

AAGGAGTTAAGmGTGATAGGTAACACTTGAAGTTTCACAAAGATGAAAACTGGTACTTGACAGACAGCCACTTGATGGTATTCTGAAGTTTAC 

TGACCCTTTGTTCTATTTCTAGAACAAGGTGTTCTATCTCTTTGCCCAAGGTGTTCAAAGTATAGAGAAACAAAGAAGATCAGTAATTACA^^^^ 

ACCAAATGGAGTATCGGATTTATTACGAACTACATCTGCTCAAAAGACTCATGAACTATATGGAGTTAGTCCTATCAGAGAGAAGCAGGGTATC 

CAGCTAGCTCATAGGCCTTTTTATACAAAAGTTTACCATTAGCATGTTTGGTAACATTACTTATAAGCCACCCCAACCCCCTCCCCACACACTC 

AAGTTTCCTTAAGTGTATGTATTAGTTTTCTATTGAAGTACAGGCAAGCTTGACTGGGTTCTTTGCTCAGAGTCTTACAAGGTCAAGATTAAAA 

TATCCACTAGATTAAGGACTTATCTTGAGACTGTGAGGAGAATCTGCTTCCAAGCTCATTTAGGCTATAGGTAGAATCAAGTTCCTTGCAGTTA 

TAGGTCTGAGGTCCCTGTTTCCTTGCTGACTATCAGTCAGGGGCCACTCTTAGCTTCTCGAGGCTGCTCTCAAGTCCTTTCCATGTGGACCCCT 

CCATATTCAATACCAGCAATGGCCCATTGAACCATCCCATGCTTTGAGTCTCTGACTTCTTTTGCCAGCTAAAGGAATCTCTCTACTTATAAAT 

GGCTCATGTGATGACCAGGATAATTTCCCCATCTTAAGATCAACTGTTTAGTGCCTTAATTGCATCTGCAAAATCCCTTCAAAATAGTGCCTAG 

ATTAGTGTTTGATTGAATAGCCAAGGATTGGGAATCTTGGGCAGTCATCTCAGAATTCTGCCTACACAGCATGGTTACAATTTCCTGAAAAGCT 

CAGTGGGTGGGCTCCCAAGGCATGGAGCAGCTCTGTCCCTGTGGCTTTGCAGGATTCATCACCCATGACTGCTCTCATGGGCTCGAGTTGAGTG 
CCTGTGGCTTTGCGAGGCACAGGGTGCAAGCTGCTGTTGGATCTACCATTCTTGGATCTGGAGGATGGTGGCCCTCTTCTCACAGCTCCACTAG' 
GCAGTGTGCCCCATTGGGAACTCTGTGTGGGGAATGTGTATTAATC^^ 

AAGGAAAGGGGTTTAATTGACTCACAGTTCCACCGTGGGGTGGGGCTCACAACCATGGCAGAAGGCAAATGAGGGGCAAAGTCAAA^TTATAT 
GG ^ GCAGACAAGAGAGCTTGTGC ^ 

GAAACCACTGCCACGATTTAATTATCTCCACCTGGCCCCACCTTTGA »CGTGGAGATTGTTAC^ 

GGC ^ CCATATCAGTGTGCCAACCTTACAATTCCCCTTGGCATTGAGG TAGTAGAGGTTCTCTGTGAAGGCTC^ 

GGC * GGAC * CCCAGACTTGTCCA T A ^ 

G T AGA ^ GGAA f CACCAAGGCTTTTGGCTTCCACCATCTGGAAG TGCAGCCC^ 

^ GCG ^ TGGGAAGAAGTGTCCCAAGGCTGTGCAGGGCAGCAGGGC 
G ^ CA ^ AATGGGAGAGGCTGCCATGAAGGTCTCTAAAATGCCT ^ GAGG TCTTTTTCCCATT 

S^n^^ GTCTAGCAAATGGTGGCTCTCCACAGCCTGOTGAATTCCTCTCOT ^ 

~ ^ CmmGOTTGm ™ 
^ GAAGGAGGCA ^ GCCA ^ CTTC ^^ 
™ GGAGGGTGAGGTGGGCGGAT ^ 

A T™ G " GGGCATGGTGGTGGGTGCGTG ^ C CCTGCTACTCAGGAGGCTGAGGCATGAG^ 

GAGG ^ GA ^ CCACTGCACTCCAGCCTGGGTGACAGAGCGAGAG TCAGTCTCAAA^ 

^I CAGGG ™ TTAAAAGTTCCACAGATCCCTAGGGCGTGGA ^ 

TTTAGTTCTCAAGAAGTTTCTCACTTCCATCTGAGACCTTGTCAGCCTGGCCTTCATTGTCCATATCACTATCAGCATTTTGGTTGAAACTATT 
T^CCAGTCTCTAAGAAGTTCCAAACTTTCC^ 

HUMAN SEQUENCE - mRNA 
GG ™™ AAAA " GATCTTTTGACATTm ^^ 

CTCCCACTTCTCACTAAAGTTAGTGAACATGTGACCCACATTCCCCAAATAAGAGCCTCTTATAAACTCCATTCTTGGCTTTTTC^TTCATAGA 

GATAGCTATTTTATGAGACATAGATAAAGCATTTTTTAGTGATGTGCACGATGCCTTTTTTCTTAATTA^AACTTCTC 

TGGAGGCACTTAATAAAGGGAGQTGTACGTACCGCCGTCCGCGCCTCCAAGGTTTCACGGC^^ 

TCCGCCGCAGACGAGGTTGACGGGCTGGGCGTGGCCCGGCCGCACTATC^CTCTGTCCTGGATAATGAAAGACTTACTG^ 
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AAAGGAGACGTCAGAACGTGGCTTATGAGTACCTTTGTCATTTGGAAGAAGCGAAGAGGTGGATGGAAGCATGCCTAGGGGAAGATCTGCCTCC 

caccacagaactggaggaggggcttaggaatggggtctaccttc-ccaaactggggaacttcttctctcccaaagtagtgtccctgaaaLmtc 

TATGATCGAGAACAGACCAGATACAAGGCGACTGGCCTCCACTTTAGACACACTGATAATGTGATTCAGTGGTTGAATGCCATGGATGAGATTG 
GATTGCCTAAGATTTTTTACCCAGAAACTACAGATATCTATGATCGAAAGAACATGCCAAGATGTATCTACTGTATCCATGCACTCAGTTTGTA 

GAGAAGTATGGCATCCAGATGCCTGCCTTTAGCAAGATTGGGGGCATCTTGGCTAATGAACTGTCAGTGGATGAAGCCGCATTACATGCTGCTG 
TTATTGCTATTAATGAAGCTATTGACCGTAGAATTCCAGCCGACACATTTGCAGCTTTGAAAAATCCGAATGCCATGCTTGTAAATCTTGAAGA 
GCCG ^ GGCATCCACTTACCA ^^ 

AGAGATGTTTATGAGGAGCTGCTCACGCAAGCTGAAATTCAAGGCAATATAAACAAAGTCAATACATTTTCTGCATTAGCAAATATCGACCTGG 
CTTTAGAACAAGGAGATGCACTGGCCTTGTTCAGGGCTCTGCAGTCACCAGCCCTGGGGCTTCGAGGACTGCAGCAACAGAATAGCGACTGGTA 

^ GAAGCAGCTCCTGAGTGAT ^ 

GCAAACAGTGCTGCCCAGCAATATCAGAGAAGATTGGCAGCAGTAGCACTGATTAATGCTGCAATCCAGAAGGGTGTTGCTGAGAAGACTGTTT 
3 GGAAC r ATGMTCCCGMGCCCAGCTGC ^ 

TCCTGAACATAATCTCACCCACCCAGAGCTCTCTGTCGCAGTGGAGATGTTGTCATCGGTGGCCCTGATCAACAGGGCATTGGAATCAGGAGAT 

AACTGAAGGCTCAGGCACATGCAGAGAATAATGAATTCATTACATGGAATGATATCCAAGCTTGCGTGGACCATGTGAACCTGGTGGTGC^ 
GGAACATGAGAGGATTTTAGCmTTGGTTTAATTAATGAAGCCCTGGATGAAGGTGATGCCCAAAAGACTCTGCAGGCCCTACAGATTCCTGCA 

AGTCAGCTGTGTTATGGTTGGATGAAATTCAAGGTGGAATCTGGCAGTCCAACAAAGACACCCAAGAAGCACAGAAGTTTGCCTTAGGAATCTT 
TGCCATTAATGAGGCAGTAGAAAGTGGTGATGTTGGCAAAACACTGAGTGCCCTTCGCTCCCCTGATGTTGGCTTGTATGGAGTCATCCCTGAG 

^ G ! GG ^ GAAACraACCACAGTGATCTTGCTGAAGCCAAGAAGAA ^ 

AAGGTGGATATTATTATTACCACAATCTGGAGACCCAGGAAGGAGGATGGGATGAACCTCCAAATTTTGTGCAAAATTCTATGCAGCTTTCTCG 

GGAG ^ AGA ;i; G ^ 

GCTCGCTGCCGTGGATACTTAGTTCGACAGGAATTCCGATCCAGGATGAATTTCCTGAAGAAACAAATCCCTGCCATCACCTGCATTCAGTCAC 
AG ^ GGAGAGGATA ^ 

AAGGATGCACCAAGCTCGAAAGCGCTATCGAGATCGCCTGCAGTACTTCCGGGACCATATAAATGACATTATCAAAATCCAGGCTTTTATTCGG 
GCAAACAAAGCTCGGGATGACTACAAGACTCTCATCAATGCTGAGGATCCTCCTATGGTTGTGGTCCGAAAATTTGTCCACCTGCTGGACCAAA 

^rilnr. GGATATCAAAATTGGACTGCTAGTGAAAAATAAGA TTACGTTGCAGGATGTGGTTTCCCACAGTAA^ 

AAGGAACAGTTGTCTGATATGATGATGATAAATAAACAGAAGGGAGGTCTC^AGGCTTTGAGCAAGGAGAAGAGAGAGAAGTTGGAAGCTTACC 
TGTAATCTTCACACTCTACAACTACGCGTCCAACCAGCGAGAGGAGTACT^ 

TCGAAGGTAGATCAGATTCAAGAGATTGTGACAGGAAATCCTACGGTTATTAAAATGG^^ ' 
GG ^ GAGA ^f TCTTGGCCCCAGTCGTGAAGGAAATTA ^GATGACAAAT^^ 

GGTTAATCAGATGGAGTCTCAGACAGGAGAGGCAAGCAAACTGCCCTATGATGTGACCCCTGAGCAGGCGCTAGCTCATGAAGAAGTGAAGACA 
CGGCTAGACAGCTCCATCAGGAACATGCGGGCTGTGACAGACAAGTTTCTCTCAGCCATTGTCAGCTCTGTGGACAAAATCCCTTATGGGATGC 

gcttcattgccaaagtgctgaaggactcgttgcatgagaagttccctgatgctggtgaggatgagctgctgaagattattggtaacttgct™ 

TTATCGATACATGAATCCAGCCATTGTTGCTCCTGATGCCTTTC^CATCATTGACCTGTCAGCAGGAGGCCAGCTTACCACAGACC^ 

AATCTGGGCTCCATTGCAAAAATGCTTCAGCATGCTGCTTCCAATAAGATGTTTCTGGGAGATAATGCCCACTTAAGCATCATTAATGAAT^^ 

™ CCCAG TCCTACCAGAAATTCAGACGGTTTTTCCAAACTGC^^ 

^™ G ; AA ^ C " CAGGAAACCAGTAATCTACATTTCCATTGGTG ^ 

^^n AC CCACGAACTGCTGGACGACCTCGGCGAGGTGCCCACCATCGAGTC 
A ^ GA ^ CAAA ^ AAGGAGGCACTGGCTAAGACGGAAGTGTCTCTGAGGG TGACCAAC^ 

TGCTCGAACC^TCTTACTGAATACAAAACGTTTAATTGTGGATGTCATCCGGTTCCAGCCAGGAGAGACCTTGACTGAAATCCTAGAAACACCA 

gccacc^gtgaacaggaagcagaacatcagagagccatgcagagacgtgctatccgtgatgccaa^cacctS 

C ^ AAAGGAAGACAGCAACCTCACTCTTCAAGAGAAGAAAGAGAAGATCCAGA 

A ^ gaacaaataccaggaactgatcaacgacattggcaggga tattcggaatca 

ctgcaacagacatacgctgctctgaactctaaggccaccttttatggggagcaggtggattactataaaagctatatcaaaacctgcttgg^ 

acttagccagcaagggcaaagtctccaaaaagcctagggaaatgaaaggaaagaaaagcaaaaagatttctctc 

acatgaaaaaggagttcttctggaaattgaggacctgcaagtgaatcagtttaaaaatgttatatttgaaatca^ 

GACTTCGAAGTGAAAGCCAAATTCATGGGAGTTCA^ 

CAGTCATGAAATTATTTGATAGAGCTAAAGTAAATGTCAACCTCCTGATCTTCCTTCTCAACAAAAAGTTCTACGGGAAGT^^^ 
CTGCCAGCCCAGAAGGATGAAGGAAAGAAGCACCTCACAGCTCCTTTCTAGGTCCTTCTTTCCTCATTGGAAGCAAAGACCTAGCCAA 

TTAGAGGTTGCAGTACTATATTGTAAGCTTTGGTGTTTGTTTAATTAGCAATAGGGATC^ 

CTATTAGCACCAATGACATAAATACATACAAGACACAGAACTAAAATGTCATGTTATTAACAGTTATTAGGTTGTCAT^ 

TTTATATTTCTGTCCCATCAGGAAAACTGAAGGATATGGGGAATCATTGGTTATCTTCCATTGTGTTT^CTTT^ 

GTGACAGTCATGTTCAAAGGAAGCATTTCTAGAAAAAAGGAGATAATGTTTTTAAATTTCATTATCAAA^ 

CCCCGACTAGTGGATGGGAGAGTCCCATTGCTAAAATTCAGCTACTCA^TAAATTCAGAATGGGTCAAGGCACC^ 

ACA^GATTGACTTGATTCAGAGAGACAATTCACTC^TO 

TGCTTTATATCTTAAGAGTGCCTTATTAAAGTATAGATGTATGTCTTAAAATGTGGGTGATAGGAATTTTAAA^ 
GCCTTAGAATAAGAAAAGCTTTTTTTAAATTGCTTTATCTGTATATCTGAACTCTTGAAACTTATAGCTAAAACA^ 
^GCAGGGAGATAATTCTGCCTTAAATTGTCTAAAACAAAAACAAAACCAGCCAACCTATGTTA 
TTTTTTCTCCTTTTTTCTOTOCTTC 

ACATTGCATTTAGAAAGCTTTTGTTCTTGGATAAAAAGTCATACACTTTAAAAAAAAAAAAAAAAC™ 

cctgctgagcctctattttctttctttgatgttttgatt^gtattct™^ 

G GCAATAAACTGCTTTAATGAATAACAAACTATGTAGTGTGTCCCTATTATAAATGCATT^ 

gcatggttacagccacagggaggcatggagtgccatggaaggattcgccactacccagaccttgttttttgttgtatt^ 

TTAAAGAAACATTTTCCT^GATTAAAAGATGATGCTATTACAACTAGCATTGCCTCAAAAACTGGGACcSc^ 

CCTTAAAAGAGGCTATGAATCCCAAAGGCCACATCCAAGACAGGCAATAATGAGCAGAGT^^^ 

TAAGGTTTATAGTTCCCTCAACACAATTGCTAATGCAGAATAGTGTA^^ 

TAGTAGCACAGAGGATGCCCCAACAAACTCATGGCGTTGAAACCACACAGTTCTCATTACTGTTATTTATTAGCTGTAG 
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ctctctcctcctttgaccttctcctcgaccagccatcatgacatttaccatgaatttacttcctcccaagagtttggactgcccgtcagattgt 
ttctgcacatagttgcctttgtatctctgtatgaaataaaaggtcatttgttc 

human sequence - coding 

atgtccgccgcagacgaggttgacgggctgggcgtggcccggccgcactatggctctgtcctggataatgaaagacttactgcagaggagatgg 
atgaaaggagacgtcagaacgtggcttatgagtacctttgtcatttggaagaagcgaagaggtggatggaagcatgcctaggggaagatctgcc 
tcccaccacagaactggaggaggggcttaggaatggggtctaccttgccaaactggggaacttcttctctcccaaagtagtgtccctgaaaaaa 
atctatgatcgagaacagaccagatacaaggcgactggcctccactttagacacactgataatgtgattcagtggttgaatgccatggatg'aga 
ttggattgcctaagattttttacccagaaactacagatatctatgatcgaaagaacatgccaagatgtatctactgtatccatgcactcagttt 
gtacctgttcaagctaggcctggcccctcagattcaagacctatatggaaaggttgacttcacagaagaagaaatcaacaacatgaagactgag 
ttggagaagtatggcatccagatgcctgcctttagcaagattgggggcatcttggctaatgaactgtcagtggatgaagccgcattacatgctg 
ctgttattgctattaatgaagctattgaccgtagaattccagccgacaavtttgcagctttgaaaaatccgaatgccatgcttgtaaatcttga 
agagcccttggcatccacttaccaggatatactttaccaggctaagcaggacaaaatgacaaatgctaaaaacaggacagaaaactcagagaga 
gaaagagatgtttatgaggagctgctcacgcaagctgaaattcaaggcaatataaacaaagtcaatacattttctgcattagcaaatatcgacc 
tggctttagaacaaggagatgcactggccttgttcagggctctgcagtcaccagccctggggcttcgaggactgcagcaacagaatagcgactg 
gtacttgaagcagctcctgagtgataaacagcagaagagacagagtggtcagactgaccccctgcagaaggaggagctgcagtctggagtggat 
gctgcaaacagtgctgcccagcaatatcagagaagattggcagcagtagcactgattaatgctgcaatccagaagggtgttgctgagaagactg 
ttttggaactgatgaatcccgaagcccagctgccccaggtgtatccatttgccgccgatctctatcagaaggagctggctaccctgcagcgaca 
aagtcctgaacataatctcacccacccagagctctctgtcgcagtggagatgttgtcatcggtggccctgatcaacagggcattggaatcagga 
gatgtgaatacagtgtggaagcaattgagcagttcagttactggtcttaccaatattgaggaagaaaactgtcagaggtatctcgatgagttga 

TGAAACTGAAGGCTCAGGCACATGCAGAGAATAATGAATTCATTACATGGAATGATATCCAAGCTTGCGTGGACCATGTGAACCTGGTGGTGCA 
AGAGGAACATGAGAGGATTTTAGCCATTGGTTTAATTAATGAAGCCCTGGATGAAGGTGATGCCCAAAAGACTCTGCAGGCCCTACAGATTCCT 
GCAGCTAAACTTGAGGGAGTCCTTGCAGAAGTGGCCCAGCATTACCAAGACACGCTGATTAGAGCGAAGAGAGAGAAAGCCCAGGAAATCCAGG 
ATGAGTCAGCTGTGTTATGGTTGGATGAAATTCAAGGTGGAATCTGGCAGTCCAACAAAGACACCCAAGAAGCACAGAAGTTTGCCTTAGGAAT 
CTTTGCCATTAATGAGGCAGTAGAAAGTGGTGATGTTGGCAAAACACTGAGTGCCCTTCGCTCCCCTGATGTTGGCTTGTATGGAGTCATCCCT 
GAGTGTGGTGAAACTTACCACAGTGATCTTGCTGAAGCCAAGAAGAAAAAACTGGCAGTAGGAGATAATAACAGCAAGTGGGTGAAGCACTGGG 
TAAAAGGTGGATATTATTATTACCACAATCTGGAGACCCAGGAAGGAGGATGGGATGAACCTCCAAATTTTGTGCAAAATTCTATGCAGCTTTC 
TCGGGAGGAGATCCAGAGTTCTATCTCTGGGGTGACTGCCGCATATAACCGAGAACAGCTGTGGCTGGCCAATGAAGGCCTGATCACCAGGCTG 
CAGGCTCGCTGCCGTGGATACTTAGTTCGACAGGAATTCCGATCCAGGATGAATTTCCTGAAGAAACAAATCCCTGCCATCACCTGCATTCA.GT 
CACaGTGGAGAGGATACAAGmGAAGAAGGCATATCAAGATCGGTTAGCTTACCTGCGCTCCCACAAAGATGAAGTTGTAAAGATTCAGTCCCT 
GGCAAGGATGCACCAAGCTCGAAAGCGCTATCGAGATCGCCTGCAGTACTTCCGGGACCATATAAATGACATTATCAAAATCCAGGCTTTTATT 
CGGGCAAACAAAGCTCGGGATGACTACAAGACTCTCATCAATGCTGAGGATCCTCCTATGGTTGTGGTCCGAAAATTTGTCCACCTGCTGGACC 
AAAGTGACCAGGATTTTCAGGAGGAGCTTGACCTTATGAAGATGCGGGAAGAGGTTATCACCCTCATTCGTTCTAACCAGCAGCTGGAGAATGA 
CCTCAATCTCATGGATATCAAAATTGGACTGCTAGTGAAAAATAAGATTACGTTGCAGGATGTGGTTTCCCACAGTAAAAAACTTACCAAAAAA 
AATAAGGAACAGTTGTCTGATATGATGATGATAAATAAACAGAAGGGAGGTCTCAAGGCTTTGAGCAAGGAGAAGAGAGAGAAGTTGGAAGCTT 
ACCAGCACCTGTTTTATTTATTGOiAACCa^TCCCACCTATCTGGCCAAGCTC 

CTCTGTAATCTTCACACTCTACAACTACGCGTCCAACCAGCGAGAGGAGTACCTGCTCCTGCGGCTCTTTAAGACAGCACTCCAAGAGGAAATC 
AAGTCGAAGGTAGATCAGATTCAAGAGATTGTGACAGGAAATCCTACGGTTATTAAAATGGTTGTAAGTTTCAACCGTGGTGCCCGTGGCCAGA 
ATGCCCTGAGACAGATCTTGGCCCCAGTCGTGAAGGAAATTATGGATGACAAATCTCTCAACATCAAAACTGACCCTGTGGATATTTACAAATC 
TTGGGTTAATCAGATGGAGTCTCAGACAGGAGAGGCAAGCAAACTGCCCTATGATGTGACCCCTGAGCAGGCGCTAGCTCATGAAGAAGTGAAG 
ACACGGCTAGACAGCTCCATCAGGAACATGCGGGCTGTGACAGACAAGTTTCTCTCAGCCATTGTCAGCTCTGTGGACAAAATCCCTTATGGGA 
TGCGCTTCATTGCCAAAGTGCTGAAGGACTCGTTGCATGAGAAGTTCCCTGATGCTGGTGAGGATGAGCTGCTGAAGATTATTGGTAACTTGCT 
TTATTATCGATACATGAATCCAGCCATTGTTGCTCCTGATGCCTTTGACATCATTGACCTGTCAGCAGGAGGCCAGCTTACCACAGACCAACGC 
CGAAATCTGGGCTCCATTGCAAAAATGCTTCAGCATGCTGCTTCCAATAAGATGTTTCTGGGAGATAATGCCCACTTAAGCATCATTAATGAAT 
ATCTTTCCCAGTCCTACCAGAAATTCAGACGGTTTTTCCAAACTGCTTGTGATGTCCCAGAGCTTCAGGATAAATTTAATGTGGATGAGTACTC 
TGATTTAGTAACCCTCACCAAACCAGTAATCTACATTTCCATTGGTGAAATCATCAACACCCAC^CTCTCCTGTTGGATCACCAGGATGCCATT 
GCTCCGGAGCACAATGATCCAATCCACGAACTGCTGGACGACCTCGGCGAGGTGCCCACCATCGAGTCCCTGATAGGGGAAAGCTCTGGCAATT 
TAAATGACCCAAATAAGGAGGCACTGGCTAAGACGGAAGTGTCTCTCACCCTGACCAACAAGTTCGACGTGCCTGGAGATGAGAATGCAGAAAT 
GGATGCTCGAACCATCTTACTGAATACAAAACGTTTAATTGTGGATGTCATCCGGTTCCAGCCAGGAGAGACCTTGACTGAAATCCTAGAAACA 
CCAGCCACCAGTGAACAGGAAGCAGAACATCAGAGAGCCATGCAGAGACGTGCTATCCGTGATGCCAAAACACCTGACAAGATGAAAAAGTCAA 
AATCTGTAAAGGAAGACAGCAACCTCACTCTTCAAGAGAAGAAAGAGAAGATCCAGACAGGTTTAAAGAAGCTAACAGAGCTTGGAACCGTGGA 
CCCAAAGAACAAATACCAGGAACTGATCAACGACATTGCCAGGGATATTCGGAATCAGCGGAGGTACCGACAGAGGAGAAAGGCCGAACTAGTG 
AAACTGCAACAGACATACGCTGCTCTGAACTCTAAGGCCACCTTTTATGGGGAGCAGGTGGATTACTATAAAAGCTATATCAAAACCTGCTTGG 
ATAACTTAGCCaGCAAGGGCAAAGTCTCCAAAAAGCCTAGGGAAATGAAAGGAAAGAAAAGCAAAAAGATTTCTCTGAAATATACAGCAGCAAG 
ACTACATGAAAAAGGAGTTCTTCTGGAAATTGAGGACCTGCAAGTGAATCAGTTTAAAAATGTTATATTTGAAATCAGTCCAACAGAAGAAGTT 
GGAGACTTCGAAGTGAAAGCCAAATTCATGGGAGTTCAAATGGAGACTTTTATGTTACATTATCAGGACCTGCTGCAGCTACAGTATGAAGGAG 
TTGCAGTCATGAAATTATTTGATAGAGCTAAAGTAAATGTCAACCTCCTGATCTTCCTTCTCAACAAAAAGTTCTACGGGAAGTAA 
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TABLE 4 



MOUSE NOMENCLATURE 
ICSGNM Zfp2S 
Celera mCG15309 

HUMAN NOMENCLATURE 
HGNC N/A 
CeXera hCG27579 

MOUSE SEQUENCE - GENOMIC 

GATCCTTCAATCGCCACCTGCCTCCCTCCCCTGTAGTGTGGGAGTTACAGGCAAGCATGGCCATGCCCCACTTTTTACGAATGCTGGGGATTTGAACC 
CAGGTCCT(IATGCTTGCACAGAAAATGCTCTTACCTACTGAGCCATCTCCATAATCACCTCAATTTTCTTTTCTTTTAAAAATATTTTTATTTTATTT 
TTGTTGGGTGTTTTGTCTAAGTATATGCCTGTGTTCCCTkCAGAGGCCAGCAGAGGGCATCATAGCCTCTGGAACTGACATTATGGACAATTATGAGCT 
ACC^AGTGGGCACTAGGAATCAAACCTAGGTCCTTAGGAAGAGGACCTTGGAAGAGCTCTTAACTCCCGAGCCATCTCTGGAGTCCCCCACTTAACTG 
TGAACAGCAGTTCTGCAAATCAAACCAAGACCTCACCCATACTAGGCGAGCACTCCAGTCCTTAGCTGTATCTCTCACCCACTTATGACCTTTCATGC 
TACACAAGTATTTTCATTTTATATATTTTTATTTTTCTTATTTGTTTGGCTTAGTAGACGTGTTATCACACCTGGTCATGATCTGTTTCTACCCCACT 
CCCGTTTTTCATGCATGTGCTGTGGTATGCATGTGTGTATACATGTATATATGCATGTGTATATACATGTATGTATGCATGTTCATATACATGTGTGT 
ATGCATGTGTGCATACATGTGTATGCATGTGTGTATGATGTGTGTATACATGTGTGTATGCATGTGCGTATACATGTGCGCATACATGTGTGCATGCA 
TGTGTGTATACATGTGTGTATGCATATGTGCATACATGTTTGTATACATGTGTGTATGCATGTGTGTATACATGTGTGTATACACGTGTGTATGCATG 
TGTGTATGCATGTGTGTATGCATGTGTGTATGCATGTGTGTATGCATGTGTGTATGCATGTGTGTATACATGTGTGTATGCATGTGTGTATGCATGTG 
TGTATACATGACTTTTCCTGTGTGAGAGTGCACTTGTGTGTGGATATACATGCATGTGTGGACCAGAGCACGTGGAGGGCCGAGGCTGATGTTGAGAA 
TTACCTTCCATTGCTTTCCCACTTTATCCAGGGTCTCTCAATCAAACCCAGAGCTCACTGATATGACTAATCTTACTAAGGAGCTTCCTCTGGAGAGT 
GAGCTCCCATCTCCACTTTCCAAGGCTGACATAGGAGGCAGGCCATCATGCATACCTGGCATTTACTCGTT'TCTGGGCATCCAAACTCTAGCGCTCAC 
GCTTGTAAAGCAAGTGCTTAACCTGAGCCATCATGCGATCTGCTCTAATTTTTTAAGACAGGTCTTGCTTTGTATTCCTTGCTAGCCTGGAACTCTGT 
GTAGCCCACACTGGCCTTGAACACTTGCCCTTTTTTAAAATTTATTTTTATTATTTTATGTGTATGATTATTTTGCTTGCCTGCATGTGAGAGCACTG 
TGTGTGTGCCTGGTACCCGCTGAGTTCAAAATGTCCTTGTATGCCCTGAGACTGGAGTTACAGACAAGTACTCTTAACTTTGGAGTCACCTCTC»GC 
CCTTCTTTTGTGTTTTGATAAATGAGGTTAATTAGTGAAGAAATGGTGCATTCAAACTGTTACAGTTTCTTCTAGGCTCCACACCATGGTTACCTGGC 
AACAGCTAGGTATGCCTGACTCACTATAGAAGGGACTGCTTGCCTGTCTTCTCTTACTCTTTTTTTTTTTTTTTTTTTTTTTTTTTGAGACAGGGTTT 
CTCTGTATAGCTCTGGCTGTCCTGGAACTCACTTTGTAGACCAGGTTCGCCTCGAACTCAAAAATCCGTTTGCCTCTGCCTTCTGAGTGCTGGGAATA 
AAGGTGTGCGCCACCACGCGCCCGGCTTCTCTCTTACTCTTTTACTCTCTAACTCTCCTCCCTTTCTGCCCCTTCTCTCCCCATTCCCCTCCCCACAT 
CTCTCCACGGGTTAATGGTCAGCCTCTCTCTCTCTCTCTCTCTCTCTCTCTCrCTCTCTCTCTCTCTCTCTCTCTGCCTTTCTCTGCCTCTATTACCC 
CCTAACTCCCCTCCCCATGCCCTAAATGAACTCTAGTTTATACrrATACCTCGTCCTGTGCCTGAGCATCGGCCCACAGAGGCACCCCCTCACCTCATC 
ATACCACSCCACCTCCAAACATATCCTTGGCCTTTCTra^ 

TCTATAAAAAGACAGGATGAACGAAATTGACTGGATAAAAATTCAGATTTGGGGCTGGAGAGGTGGCTCGGTGATTAAGAGCACACACTTACTCTTGC 
AGAGGAGCAAAGTTTGACTCTTAGCACTCACGTTGGGCAGTTAATAACCTTCTCTAATTCCAGTTCCAGAGGATCCAATACCTCTGGCCTCTGTGGGC 
ATCCAAATTCAAATGCAAATACCCACACAGAAACACATAATTAAAAATAAAATAAACCX3TGATGGAGAGAGAGCTCAGCAGTTAAGAGCACTGACTGC 
TCTTCC^GAGGTCCTGAGTTCAAGTCCCAGCAACCACATCGTGGCTTACAACCATC 

GCTATAATGTACTTATAAATAAAATATATAAGTCTTTTCTTAAAAAATTAAAAAATAAAATGAACCTTAAAAAAAAAACCAAAACCCAGATGTGGGGC 
TGAAGAGATGGCTTGGTGGTTAAGAGCATTGGCTGCTCTTTCAGAGGACCCTGGTACAACCTCCCGCACCCACATGGTAGTTCACAACTTTTATAACT 
CC!AGTCAGGAGATCCTACACCCTCAAACCAGTGCAC]ATAAAATAAAATAAAATAAAATAAAATAAAATAAAAAATTTAAAGCCAAATATCATTTTAAG 
TCAGAAGAAATGAATTTATTTTGCTGTGTGTATGTTTGTGTGTGTGTGTGTGTGCGCGCGTGCGCGCGCGTGCGAGCCAGAGTTACAGGGAAGTTGTA 
AGGCACCCATACGGGTGCTGGGATCTGAAACTCGGAATCCTTTGAATGAGCAGGAAGTGCTATTTACCAGTAAACTATCTCTCCAACATTCAAATTCT 
TTCATTTGATAGACTACGAGAAAGC^AACGACAAAATGAGAAAACAACAGTTCCTGGGTCAGCGAGATGGCTCAGTGGGTAAAGGTGCATTTTATCGT 
AGACCACGGAGGATATTGTTTATCACTTCTCCCTTAGATTTCCTACCTGAGTGTCCAGGTAGTTACTCTCTTGTTTTTATTTAGTATGGATCCCATGG 
AACCAGGCCCACAAACTGTTGTGAGCTGTAATGTAGGTGTTGGGGTCTTCTGCAAGAGCAGCAAGTGCTCTTAACTCTTACGCGCGCTCAACTGGCCA 
GGAAGAACGACGCTGCAACAGGATCCTTCTGCACACGTTTATTGGGAGAGCTTGATTGTAGAGGCGAAAAGACCCTGAGCCCAGAACTGGTGCTGCTT 
ACATAGGCCTAGGAGAGGTGTGTCTCACATCTGATTGGTTAACTTGTCTTGGCAAAAGAACCTTCACTGCCTATGTATGTGTAGTGGCCAGCAGTAGC 
C3\ACTGCCACTCTGCAACTGCCACTCTGCAACTGCC!ACTCTGCAACGGCTTCCCACAC 

TTTAACTAGAGCGAGTAAGGGAGTAAAAGTTTGTATGCTCTTTGGGAAGAGAGCAATCCGTACAGAGTAGGAATGGCTGTGTCGGGGACAGAAGTGGG 
TTTAGATTTATCCTTTATCTGTTATCCTCTCCCTGTCCCTCCATTAAGGCGGGCACTAAAACAAAGTGGCACACTTTTCTTGGAAGCTCATTTCACCC 
AGTCTTGGGGCTTAAGTGCCCTCAAAGCTGAAAAGTTCACTTGGTGAAGGGGTAGCAGGCACTCCATGCATACTCTTATCTAGAGATACCCTGAAGCC 
AGTTGAAGCTGAGCCAACTAGTAGACCACTACCATCTATTGCTGTTCTTTACATCCTGTTTTGGGGACCTTGAGATGACCCATCTGGAAGGACCACTA 
TTGTCCTTTGTGTCCTGTTTTAGGGTGCCTGGGTGGTCATTCCCTCCCAGAGCTAACCTCTTGCCTAACTGTAGGGCAGGTTCCAAGGAGCCGACTAT 
AGACTAGGACTTAO^AAGCAGAAAGAGCGGGGCGGGGCTTTCGTGAAGACGCAAGAATACCACGTGTGAAAACAAAGGGGAGTGCAACCCCGGAGTGC 
AAATGCCTGTGCGTAGCTGC^AAATTTCCAGG^GAGGTGCGAACTTGGGCGAAGAGGAACTTTGATTGCGCAGATTTCTTCTCTGCTTAGAGTCAGCTT 
TTGGCTCTCGAGGGCTCATTTGCCACTCAATTiTCAGCTGAAAAAGACTGATAAATTCACCCAGCTTTCATTTTTTATAGATAAATACACGCGAGCTT 
TAGAGAATTGGCACTATCTGTCTCAGGTGAAAGCTTTGGGCAGTACTAGAAGACAGACAGCTAGTCCTGGGTCGTCCTCTGCCTCTGATCCGGAGGCA 
TTACTTACGGCTATCAAACCCTCTGTTCGCTCAGGTACAAACCACCCCCCCCCCCGTCTCTGGGTAAACTACATTTCCCGCAATGCATCGGGTGGAAC 
TTCCCTCCCAACGCCCATCTGGACGCAGTTTTCACCAATAGTGGAGCAGAATTTCAGGAACTGTTGTGGACAGCCAATGAGAGTGGCCATGGGCGGGC 
CTCTCCCGTCCATTGTTCTCTGTGCCCCTTGGGCTTGAGCTGAGGTGAATCCAGAGGGGCCGGGCCGGGCCGGGCCAGACCGTGGGGTGCTTTTGCGC 
TCAGAGAGATAGCGGGAACAGGACCTGGTCCCTGGAGAGGCGAGCGGGAGAGGCAGGTCAGGAGCCGCGCGCCCCGCGGGGAACAGCCAGAGAGACAG 
CGAGTAACGGGCCTGGAGCCAGCTCAGGGCAGTTTGGGGGAGGGGCGTTCGGTGTCCGCGCCCGACGGGCTGGACGCGCAGCTCTGCGTCCTGGTTCT 
TCGGAGCCCTCGAGGCTCCGCTCACACCAGAGCGCTGGGTACGCGCAGCCTAGGAACGCAGGCTTTACACTGGGAAGGGATGCTCGACGACATCCCAC 
CGAGCCGCCTCCTTGACCAGGTGGGGAAACTGAGGTTCTGAGGGGGCGTGTCGGAGCCAGGCTTAGCTAATAAGCTGTCTAGGTTCAGTGTTCCCGGG 
ATGTCCAGGAAGAATTACGATGTATTTGTGTTTCACGTAGTCATTTTGGACAAATTGACATTGGGAGCTTCAGTTTTCTTTCTGTTGTTGCTGTTCTG 
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iTTTGGTACACCATTTTATATAGGGG 
iACTTGTAGTGAAGCTGGGGGCACCT' 

«aawsM3BBJ!l.i]IL..I », 



_______ ...-wwv. i M U ^ iulvv , JiUuftftv<il 

:ctgcagcactcagcaagatcctagctcttttagatccctcaccaatgtgcagtggtagl 

CCCTCCTCTTCTTCCTCCTCTTCCTCCT^ 



tgcctgcctagcacgcacaggaggttatcggaagctatttttgtgtttgtgattttta 



caggaagcagcctggccatggtgtgt 

iGTCTGTCCTCAGAAGAAAGGTCTGGGCTTAGGGGACTGACTGAAACTAGCCCCTCGCTGGGC 



GGTGCTGGGAATCGAACCTTGGTCCTCTGGGAGAGCAGCr- -^-LiblAl 
TCACCGGATAGGATTGTAGATGTGTGCTGGCGTTCCTAG' 



gcccttcttcctcatagctgctcacaggaatctatattttccttS 

TAAGATAAAGGCCTTAGGGTTTGTTTACACAGGAAAGG^^ 

££===^ 

iGCTAAGAATACGTACTGCCCATGCAGAGGGCCCA 
'GATGCCCTCTTTTAACCTTCTGGGAAACAGGCAT 
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GCATGTGGTGCACGTGCGGGCAARTGCCCATAARATAACATCTCAGGATGACATCACTGCTCCTGGGAGACAGCCTCTCAGTGACTTAGGGTTTGTAT 
GAGATTCACCAGTGTCCTTGTTTGATGGCTGTTTTCAGTCCATGACAGACCTGTTAAAAGACCACTTATACAAAGCAATAGCTAACTTCTGTAATGGT 
TACAGATTATTACTGAGGTAAAAAACAGAATGCTTGTGGGTTTGTTTGTTGTCTGTCTGGTTTTTCCCCCCATAAATGCTTTGGGGAATGAGATTCAG 
GTTTTCTAGAAAAGTCCTGTATTTACAGTTATGAGCCCTGGCTGTTCTCCCAGAGGACCTAGGTTTAGTTTCCAGCACCTACATGGCAGTTCACAGCT 
GTAATTCCACTTCCAGGGGATCTGACACTCTCACATGGACATACATGCACCTCACATGTACTCACACACACATACAAAACACCAATGCACATGAAATG 
CAAATAAATTTTTAAAAATTATTTGTCTTTTGGATGGAGAGAGTGGTTAAAAGTACTTAATTGCTTTTATTGAAGACCTAGACTTGGTTCCCAGCACC 
CACATCAAGGTAGCTCACAACTGCTTATAACTCCAATTCTAGTGATGGGGTGTAGTGGCACACGTCTGAAATCTTAGCATTCAGGAAGTGGAGCAGGA 
' CAGTTGTAAGTTAGAGACCAGCCTGAACTCCATAAGAAGTTACGGTCCCTAGTGGGAGGAAACTCAATGGCTGTGCATTTGCCTGGCACACTTGAGCA 
AATCCTAACACCTGGCCCTCTCCCAAATTGTCCAAATATTTTCCATTCCAATAGTTGGCAGTTAAACTATCCAGTGTGCTTCATAACTGAAGTTAGAT 
GTCATTTCTCATGGCCCTAATATTTAAGTTCCAATAATTCTTGGTATAAAATGGGAACAGGTTGCCTCTGTACTGACCTTTAGGGAAGTGAACCCAGG 
CCCCAGGCAACCCCAGGCCAGTGAAGTAGCTTCATCAGGGTGGACGTGAACCCTCTCTCTCTCTTTTTTTGTTTGTTTTCTTGAGAAAGGGTTTCTTT 
GTGTAACAGCCCCGGCTGTCTTAGAACTTGCTTTGTAGACCAAGCTGGCCTGGAACTCAAGAGATTCACCTGCCTCTGCCTCCTGAGTACTGGGCTTA 
AAGGCATATATCATCAGGCCTGGCTTGAGCTAACCCTCCTTGATAGATACATTGACCACATGGAATTCCATCATCCCAATGCATGGTAGATATCAAAG 
GGAAGGAAAGGGGAATTATTAGTCTCAAAATTGATAAA-rTCCTGATAATAGTCACACCTGGTAGCACACACCTATAATCTCTGTGCTGCTGAGGTTGA 
GGCAGGAGGATCATGAATTCAAGGTCAGAGTGGGCTACATAGTGAGTTCCAGGCAAAGTCTTCAACCATTACTACAGGGTTTGTCCCCCTGGACCAGC 
AGCATCAGAATTGTTAAAAATGTGAATCCCACTCCAGAGCCAATGAGTGAGAAACTTTAAGGGTGGGATCAGCTCTTTAGGGTCTTACAAGCCTTATA 
GGTGATCTTAGCTTAAGCTCTAGTCTCCTAACCACTACACCAGGTCTCTGGTTTTTAAAGTTGGCAGGTGTTGAAATTACCTGGGGACCTAGAGTCCA 
TGCCAGGGGTGCTTGCTAGAGACTGGACCCACTGATTTCCATACGCTAAGCATATGCTCTATTGAATGACACCGTAGTCCCCATGCAAAGGTTTTTGG 
AGGCTCCATAGGTAGTTCTGTAATGaAGTTGTGTGGCAATGTAGCTTTTTTACTCAAAGGATGGTCCTTGGAACACAATATCAGCAGGAAGCTGAGGA 
GAAATACACACTATTAATCTTACCCCAGGCCCACTGAAGCAAAATACACATTTAATTAGATCTCTGGGTGGCTCTTCTGCACCTTGAAGAATGAGAAG 
CCTATGCTGGGTTAGAGAGGAACAGGGGTGTTACATTCATACCTGTTCTTGTCCCACAGATGAGCCAAAGAATCACAGCTTCACCCTCACTCACCACA 
CTTCACATATTCCATAGTGCGCATGTGGAAAGCTTTCGGGAGCTGTTTCTCTTTCTACTATGTGGGTGGGTTCTGGGCAACAAAATTTGGTCATCAGG 
TTTGGTAGAAGGCCTCTACCTGCTGAGTCATCTTAGTGTTCTTCTTCCTTCTTTAAGGAGAGGGTTGTGTGTAGCTGAGGTCTTGAAATTCTATGTCT 
ATAGCCAAGGATAACCTTGGGTTCCTGATCTTTTGCCTCCCTCTTGAGTGCTGGTCTTTCAGGCATGAGCCACCGTGCCAGGTTGATAGGGTTCTAGA 
GATTAAACCCAGAGCTTTGTGCATACTAGGTAAGCATTCTACCCCACTATGCTACCTGGCCAGATCATATTCATTATTTATTTATTTATTTATTTCAT 
GTATGTTGTATACTGTCACTGAAGAGGGCATTGGATCCCCATTGCAGATGGTTGCGAGCCACCATGTAGTTGCTGGGAATTGAACTCTGAACCTCTAG 
AAGAGCAGTCAGCCCTCCTAACTGCTGAGCCATCTCTCCCGCCCTCATATTCATTTTGTTAACATGAGAGGTAGCACTGTTGGACAGGTAGACTGTGT 
TAAAACTCCA'-TTTTTATGTTTAAAGAGGTGGGTCAGCTGTTAAGAGGGCCTGAATTTGGTTCAGCACCACTATCAGGTGGCTCCCAAATGTCTGTGC 
CTCCGATTCCAAGAGAATCCTGAGCCTCCAGGCTTCTAGGGTACCTGCACTCACATTCCCACACAATATACATAATTAAAAATTATAAAATTATAACA 
AGATAAAAAACTTCAGGTCTTAGCTTGAAATCAAAAGCACATTCATTCAGTCAAATCTTTGAATATATACCACATAGAGCTCTTAAGCAGAACTCACC 
CTACACTGTAAAATGGACAGTAGTCATGAAACTGATAACTGAATTCATTGCTGTTTTCCAGCAGCTGGGACTGAGGCAGAGCATCAATCGCTCCTGGT 
CGCTGCAGCCCATGTAGGTTCCTTCCACCTTGCCTGGATGGCTTTGAGTGGTGGGCGGGCTCCTGTGAGAATGGAGAGGACCTGGTGTGGGCATCAGA 
CCAGTATCCTGATCACTGTTTTAGCCCAGTGGCTGGAACCACAGTGTTGAGACACAGTTGTGTGTCATAGACAATTGGCAGGACTGAGCCAACTCAAG 
CTTCTGTCTATAAGTAAACTATAGTAACCATCCCTGACTACAGGTGATTACATCTAAGACACACTCCACTCTAAACACCCTCCGTGTAGCACTTCCCA 
CATACATTCACAACCATGATAATGTTTAATTTATGAATTATACATTATAATAACTATAAGAGATTGACAGTAAAGGCTACAGTAGAAAAATTATAACA 
ATATGTTATACTGCAAACTTATTTAACCTGGCAAATACCTTTATTCCAACACTGGGGAGGCAGAGGCAGGCAGACCTCTGTGAGTTCAAGGCCACCCT 
GGTCTACATAATGAGTTCCAGGATAGCCAGGGCTATGTAGAAAAAAAAAATTAGAATCTGTGAGTTCTGGAATTTTTTTTGTTATTTTGTTTTTTTTT 
TTTTTGTTTTTTTGTTTTTTCGAGACAGGGTTTCTCTGTATAGCCCTGGCTGTCCTGGAGCTCACTTTGTAGACCAGGCTGGCCTCGAACTCAGAAAT 
CTGCCTGCCTCTGCCTCCTGAGTGCTGGGATTAAAGGCGTGTGCCACCACGCCCGGCTGAGTTCTGGAACTTTTATGTACTGTTTTTTGCACTTTAGT 
TGACTCAGGGTAACTGAAACTTTAGGAACGGAAGCAGGAGATAGGGGGGACTATTCCAAAGCACATTGGTTTATCTTCATCTTTAACATCAGTTTCCT 
TCGCTCATCCTGAAATGCTTTTTGTTGTAGGAGAGAAAGGGCCCACAGCTAGGCTGGAAATGCACAGGTCCTCAGGAGAGCCATAGGACCATGCTGTA 
CACCTGAGCCTAAAGAATGTGTTAAGGGGGTGGCTGGCGAGATGGCTCAGTGGGTAAGAGCACTGACTGCTCTTCAACCACATGATGGCTCACAACCA 
CCCATAATGGCATCTGACACCCTCTTCTGGTGCGTCTGAAGACAGCTACAGTGTACCTATTTATAATAATAAATAAATCTTTGGGCTGGAGCAAACAG 
GGACTGAGCAAGCAGGGCCAACCGGAGTGAACGGGACTGACCAGGAGCAAGCAGAGGTCCTAAAATTCAATTCCCAACAACCACATGAAGGCTCACAC 
CGCATGAAGCTCACAACCATCTGTACATAAGTAAATTAATTAATAACTGTTAGCTCTTAAGTGTAACAGTTCAACTGCTGAGTGGACAGTTTTTGGAT 
AGTTTTGAGAAAAACTAAAATTGAGGCCAGATATTGTGGCATACTCCCTTAATCCCAACACTCCAGAGACAGAGGCACATAGATCTCTGAGTTCAGGT 
CCAGACTGGTCTCCATCGAGTTCCGGGACAGCCTGGTCTACAGAGTGAGTTCCAGGACAGCCAGGGCTACACAGAGAAATCCTGCTCCGTTAATTATT 
AATGTGACTATATATGTATCTATGTATACATACACACATATACTTATATGCACATATATTTATATGTAGGAAAATAATGTCAGCACAGTTTATCTTTA 
ACCAGCCAGTTCCCCAACGACACCAAGAGACTATGATCTACTGACTTTTTTTTGTTTTTTTCCTTTCTCTTTCTCTCTTTCCTTTTTTTTTTTGTTTG 
TTTTTGTTTTTTTTTTTTTGTTTTTTTGAGTCAGGGTTTCTCTGTGTAGCCCTGACTGTCCTGGAACTCACTTTGTAGACCAGGCTGGCCTCGAACTC 
AGAAATCCCCCTGCCTCTGCCTCCCAAATGCTGGGATTAAAGGCGTGCGCCACCACTGCCCGGCCTATGCACAGCTTAAAAGCACAGTATTGAGCAGC 
CATTCCTATAAGGTAGTCTGGATGTCTTCCTGCCAAAGTCCCCACAACCCTTGCATTTGGGCGTTCTCGCTCCAGCAGAGCCCTTGGTACCTCTTGGA 
CCCCTCCTGTGGTTGGTCTTCTACTTCCTCTTTCCTTCCCCTCCCCTAGCTGGGATCAGGACTCTCCCTCCACCCAGCACTGCTGGCCAGCGTTTATT 
GACAAGGCAGAGAACTAATGCTGAGCACTGTTTATACAAACAGGAGGCCGGAGTTTCCCAACACAAGCATTACAATGCTGCCCTGTCCCCATTGAAAT 
GAAGTAGTGAGGTAGAAAAACCAGCATTTGGATAACAAGCGTAAACTTTACACAGTGTACAAAATCATGCTGTCAGGATTGCTCAGAAAAACAAAAAC 
AAAACGACAATAACAACAAAGGGCAGGCATGTGTATGTAAATACAATTCCAGCCCTGAGGAAGGAGCCCTGGGGCTTGCTGGCCAGCCAGCCTAGCCT 
AGTTGGACAGACCTAGGCCAATGAGAAATGGGATCTCAAATGGTGCCTAAGGAAGAGCTGCACCAGTTTGCTTGCCCTCTTGATTCCACATCACACAA 
TGTTCTTGGTCTGAACTCTTGGCTCTGTGATTCTAATCAAGCAAGGTAGAAAGGGCTGCAGAAATGACTAGGGGGTTAAGAGCACTTTCTGTTCTTCG 
CAGAGGACTCAAGTTGAGTACCCATGACCACCTGTAAGTTCAACTCCAGTGGATCCGATGCCCTCTTCAGGCCACTGAGGGCATCTACACAAGTGTGA 
TATACACACAGCAGAGTAAAAATAGACACATTTTTATATACCCCTGAATATCAGGAACAGAGACTAAGAGGCTCACAAGGTTGGGTTTGCTTGGTGTT 
GAGGTCAGGAAGAAAACGCCCTCTGCAGGCTCATAGCAGGCAACATGTGGCATAAACAGCATTGTAGACTGCTTCCTGGCAACATCCATGTTCCTGAC 
AGTCATTAGTTCCTAAGGTATGTATTTCTTTGGGTGTACGTAGTGTCTGTAGGCCATTACAGCAGCACATGGTTCAGTAAACAGTCTCACAGGGCACA 
GTGTAGTCCAGGTTTGTGGTTGTTCCTCATCAAGCTTCATACTCATTTTATGTGTATGGCTGTTTTGTCTGTATGAGTATCTGTACCAAGTGTGTGCC 
TACTGCCACAGAGGCCAGCATAGGTATCATCTGAGTTTCAGGAAGTTAGGAGCCACTGTGTGGGTGCTGGGAATCGAAAATTTAAAAGAAAACCCCAT 
AACATCTGTGCCCCACACACATGTCTTACCCACAGAAGCGTAAGAGGGTATCATGTTCCCAGCACTGGAGATACAGTTGCTAGTCACCATGGGATTGC 
TGGGAATTGAACCACAGACCATTGAPAGAGCAGCCAGTGTTCTTAACCACTGAACCATCCAGCCCAATATCCATCTTTTTTTTTTTTTTTTTGAGACA 
GGACCTCAGTGGCTTGGAGCTTGCCATGTGGGATAGTCTGGCTGGCCAGTAACTCCTAGGGATCTGCCCGTCTCTCCTTCCTCAGCACTGACCTTACA 
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AGCACACACCTCCACAGCTAGGTTTTATGTGGGTTCTGGGAGTCAAGGCCAGGTCCTGGTGCTGCCAAGGAAGTACATTACCAACTAAGCCATCTCCC 

AGTCCTCTTCATTTTCATTTAAAGATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGAGAGAGAGAGAGAGAGAGAGAGAGCGCACATGT 

GTGGAGAGCAGAGGACAACTTGCTGGAGCTGGTTCTCTCAGGCTATCAGGCTTGGTGGCAAGCACCCCCCATCCATGCTTTATCTTTGTTTTTCTTCC 

TTTCAGATTTTGAGATACAGAGCGAGAATGGGGAGAACTCAAATGAAGACATGTTTGAGGGTGTGGAGTCACATGGGATGTTCTTGAACATCTCTGGA 

GGGGAAGGTGGTCAGCAGTCTGATGGGGACAGTGACTTTGAGAGAGACTGTGGCTCTGGAGGCGCCCAGGGACATGCCCCGGGTGAGGACCCCAGGGT 

CGTGCCATCGGAAGGAAGGGAAGTTGGCCAGCTAATAGGCCTTCAGGGCACCTACCTGGGTGAGAAGCCGTATGAATGTCCCCAGTGTGGGAAAACTT 

TTAGCCGGAAATCCCACCTTATCACCCATGAGCGGACCCACACAGGAGAAAAATACTACAAATGTGATGAATGTGGGAAGAGCTTTAGTGACGGCTCG 

AACTTTAGTAGACACCAAACGACTCACACTGGAGAGAAGCCCTACAAATGCAGGGACTGCGGGAAGAGCTTTAGCCGGAGTGCGAACCTTATCACGCA 

CCAGAGGATCCACACCGGCGAGAAGCCTTTCCAGTGTGCCGAGTGTGGCAAGAGTTTCAGCAGGAGCCCCAACCTCATCGCCCATCAGCGCACGCACA 

CAGGGGAAAAGCCGTACTCGTGCCCCGAGTGTGGCAAGAGCTTTGGCAACCGGTCCAGCCTTAATACTCACCAGGGCATTCACACCGGAGAAAAACCC 

TACGCGTGCAAGGAATGCGGCGAAAGCTTCAGTTACAACTCCAACCTGATCCGACACCAGAGAATCCACACGGGAGAGAAACCATACAAATGCACCGA 

GTGCGGCCAGAAGTTCAGCCAGAGCTCCGCGCTCATTACGCACCGGAGAACGCACACCGGGGAGAAGCCCTATCAGTGCGGCGAGTGCGGCAAGAACT 

TCAGCCGCAGCTCCAACCTGGCCACTCACCGGCGCACCCACCTGGTGGAGAAGCCGTACAAGTGCGGGCTGTGCGGCAAGAGCTTCAGCCAGAGCTCC 

AGCCTGATCGCGCACCAGGGCACGCACACCGGCGAGAAGCCCTACGAGTGCCTCACGTGCGGCGAGAGCTTCAGCTGGAGCTCCAACCTCATCAAGCA 

CCAGCGGACGCACACCGGCGAGAAGCCCTACAGATGCGGCGACTGTGGGAAGGGCTTCAGCCAGCGCTCGCAGCTCGTGGTGCACCAGCGGACGCACA 

CCGGCGAGAAGCCCTACAAGTGCCTCCTGTGTGGCAAGAGCTTCAGCCGGGGCTCCATTCTGGTGATGCACCAGCGAGCGCACTTGGGAGACAAGCCT 

TACAGGTGCCCGGAGTGCGGGAAGGGCTTCAGCTGGAAGTCCGTTCTCATCATCCACCAGCGCATCCACACGGGAGAGAAGCCCTACAGATGCCGGGA 

GTGCGGCAAAGGCTTCAGCAACAGCTCCAACTTCATCACACACCAGAGGACGCACCTGAAAGAGAAGCTTTACTGAAGTGGCAGAAAAGAGAAGGAAG 

TGCTGAGCTGACTCTGCAGGGAGATTGTATCAGGTCAGGATGATAGATCTCCCAGTCGGAGTCATCTGTAGGAAGTCGGAGCCCTTCAGAACACAGTC' 

TGAGGAAGTATGGCCTGAGACTGATGTCCCGCTGTCTCTTCCATTGGTTAGAGGGACAGTGACTGCCAGGAAGAGTGTCAGCTTAGATGTGTGTGCCT 

GTGTGTGGAGCACACTTGGACACACACAGTTTTATGTTTGGAACTCGAGGCCTCTGACCTCCAGCAGTCCCATCAGAGTGAAACCGTCGTGCGTGCTG 

TGCACTGTGTACACAATCACTCTTGTACTTGTTTGTTCCCTGCATAAGTACCTGCAAACACCCAACACACACACACAGAGTGTATGTATCACATAGAA 

CGCAGGCTGGCCTTGAACTTATGATGTAGCTGAGGATGACCTTGAACTTCTGATCCTCCTGCCTCCACCTTCTGAGTGCTGAGATTACCAGGAAGTGC 

CAACGTGGCGGGTTTATGTTGGGCTTCAAATCAAACCTTTGTGCATGCCAGGGCATCACACTACTGAGCCATATCCTCAGTCCCATACATCTTTCAGT 

GTGTGTGTGTGTGTGTTGGTGTATGTGTGTGGTGTGTTGGTGTGTGTGTGTGTTGGTGTGTGTGTTGGGGTGTGTGCAGGTACTTATGGAGCCAGTGA 

TTAACCTCCAGTGTCATTCCTAAGGCACTGTTCACCTGGGAGTTTTTTTGAGACAGAGTCTCTCATTGAACCTGGGACTGCTCAGGCTCGGCTCCTGG 

CTAGACAGCCTCAGGAACTGCCTCTCCTGTGTGAGGGTTCCAAGCATGTACCTCCACACATGCCATTGAGCATAGGTGCTGGACTGATCTGAGAGCCT 

CAAACATTTACAGTGTGTACTTGACCGATTGAGCTATCTCATATATTTTTAACTTTATGTGTGTGGATCTAGCTTACTGCCCTGCAGTTTTGTATACC 

AAGGGTGCTCTTTTTAAGGACGTGTCAATTTTGAGGGTATTAGAAATCTCATTGTGGGGCTGATGAAATGGCTCAGCGGTTAAGAGCACTTACTGCTC 

TTCCAGAGCATCACGTTTCAGTTCCAGCACCrGCATGACAGCTCCCAGCCATGTGAACCTTCAATTCTAGGAATOTGATGACCTTCTGGCTCTCATTG 

GTACTCTCTGCACACGGTGCAGATACATATATGGCAGCCAAAACACACACACACACACACACACACAAATCCTTCAAAATAGGAAGGAAGGAAGGAAG 

GAAGGAAGGAAGGAAGGAATTCCCTAGTGAGGTTTAGTCTTGAATCAGGAGTTTGCTCTGCAGAACCAGATGTAATCTTAGTTACTACCAACGAGGGC 

TTTATCCTTAGGATCCCAAGGCGTGAAAGGTAAAGAGAGGAAAGCTGACTGGAGAAGTGGTGTTACTGTTATAAGGAGAGGGGAGTAGACGCAGAATC 

TGAGAAGTGTGAAGCTATCACCTGATATTTAGGAGGTTTATGCTTGGAGGGGGCTTTCTTTTCTTTTCTTTTCTTTTCTTTTTTTCTTTGTTTTTTTG 

TTTTTCGAGACAGGGTTTCTCTGTGTGGCCCTGACTGTCCTGGAACTCACTTTGTAGACTAG6CTGGACTCGAACTCAGAAATCTGCCTGCCTCTGCC 

TCCCAAGTGCTGGGATTAAAGGCGTGAGTCACCACGCCTGGCTGGAGGGGGCTTTTTAAAAAGGGCGTTGACTATTGCCAAGTGGAGCCCCATTCTTT 

TCCTGACTGTGCCTTTAAAAAAAATCGGGTTGAGCTATCTAGTTCCGACTAGCCTATTTC TlT l T lTri Tl 'TTTAAAGGATTTATTTATTTACTTTAC 

ATGTATACTTTATATGAGTGCACTGTCACTATCTTCAGACACACCAGAAGAGGGCATCCGATCTCATTACAGATGGTTGTGAGCCACCATGTGGTTGC 

TGGGATTTGAACTCAGGACCTCCAGAAAAGCAGTCAGTGCTCTTAACCACTGAGCCATCTCTCTAGCTCCCAGACTAGCCTATTTCTAAACCTCCTAT 

CTCAGCCTCTTGAGTGCTGGGATTACATACATGCTTGGGTTTCCATGGCCAGCTCCTGAGTCTTATCCTCTAATGTGTATTAAAAACTTGAACTTGGC 

CAGGTATAGTGGTGTGTGCCTTTAGTGTCAGCACTCAGGAGCCTGGAGCAGGCAGAGCTCCATGAGTTCAATACCATAGAGAACTCACATAGTGAGTT 

CTAGGATAGCCAGGGTTACATAGTGAGACCCAGGGGAAAAATATAACCTAACCACGACTATTAGCAAACCTTTCCCTCACTTCCATATCCTATCCACC 

TCCCACTGCAGGCCGGAAATAACCTAAGACTTTCAGGAAGGAAAAATTAGTTGTTTCAAAGACCTGGGCTGTGGTGGCACACACCTAATCCTAGCACT 

TGGGAGGCAGAGGCAGGTGGATTTCTGAGTTTGAGCCCAGACTGGTCTACAAAGTGAGCTCCAGGACAGCCAGGGCTAAATAGGAAAACCTTATCTAG 

AAAAAACAAAGCAGAAAGAAATGGAGGACAGATAGACGGACTGACATATTATTGGGTTAGATTCTTATCACTGCTGTTTGTGAACCATCCATCATGCT 

TGTCACCCAAGCCAGGTGTGGTGCCTCATGCTTGTCAACCCAACACTTGGGAAGCAGAGGTAGGAAGATCACAAGTTTGAGGCCAGTGTGACCTGTAA 

GTCCAGGCCAGCTTTCGGCACCTGTCTTGGCATGGCACATCTGGCTAAGAAATGAGAGAACACTGCGAATCATCTCTAGTCAGACTCAGTTAATGTAG 

ACAGCAGGGAAGTTCTTGGCAGTGATGGTGGACTGTGGAGCCAGCTAGGTGGTTAGGCTGGTCATTGATTCTATCCCTTGGCTTATTTAATAAAGGAT 

GCAGTGTCATTGCTGTGCTCAATGTTAGGAAACTATAAAGTCCTATTAGGTGCCAGATAACAGAGACTTGGGTGCACCCCGGAAGGTGCAGGAGCTCC 

TGTCAGAAAGGCAGCATAGCTAGAATAGTTTCTCAGCTGACATTAAGTCTCCCGTGTAGCCCACACTGGTCTTAAGCAAAGGGACAGAACGTACCGTG 

CCAAGCCTTCTGCCTCTGCTTCCCAGGTACTGGCACTGCAGTTTTATATGCCACCATGCCATCTCCTTTCACACGTTAATCCACTCTATAACTTTAGC 

CTGAGACAGTCCCCTTGCTTTAAAGATCTTACTGAGATATGACAGATAAATACATAAAAGTGTGCAGCTTGCCTTAGTTTCACAAGCTGCACACACTT 

AAACAAGCAGCACCCAGATCCAGAAACAACTGAGCATCGATAACCAGATGTGCCACCTTGTACCTGCCTTAAGTTTATGGTGTGGTAGAGCCTGGGGG 

GCTTCTCAGACCTGGTTCTAAACAGACTTGTGTTGCACAGATCTGCTTTTACTATACAGTTGAGTCAAGTCATAGTGAGGCGGCCTCTCCATGGAATT 

CTATGGAATTCTACATTTATGGTTCCCAATGCCATAGTAGCTTCTAGTGTGAGCGAAAGGTACAAAGCTATGCTCTTACTGTCCTCrCTCTCAGTGAC 

AACTCCGAGGTAAGTAAGCAGCCTCACTCTAGGGACAGACTGGAGACCTGGGGTGTGTGGCAGGTCCATCATTAGCACCTGCTCATCCTGTGGGCACT 

TAGCTACATTGTACTAGTTTCTTTTAAATTTTTATTTTTGCTTTTTTTTATATGAGGCAAAGTCTAGGAGTATAGCCCAGGCTGGCCTCAGATTTGTA 

GATCTCCTGTCTCAGCCTCTTACACTGGGCATTCCAATTTGTTATTAAAGCTGTAAGAAAGGACATGGTGGCCAGGCTGTGGTAGTGCATGCCTTTAA 

TGCCAGCATGTGGAAGGTAGAGGTCAGTGGATCTCTGTGAGCTCAGGCAGACAACCTCAGCTCAGTCCCTTGGTCCCATATAGTGAGAGAAGAAAGCC 

AGCTCCCAGATGTCGTCCTCTGACCTCCGCGTGTGCACCACTGTACACATTCTCTACCCACCATGTAAAATGTTTAAGTTTCAAAAGCCAAAGCAAAG 

CACAAGACACTAAGAAGAACAGGGATGAAAGGAATGGATAGTAAAAAGTGGTACATTAGCTAGATTTAAATCTTTTTCTAGCTAGCAGGATTGGCAAT 

AACTGATTAGTCCTTGCAAGTTAACAACCATCATTTTTCCTGGCCCTTTACCCCTGACTGGGGCTGGGAGGGGCTGGAGGGGGTAGAGAGGGTGGGGA 

GGGGTAATCGCTACCCTCTAACCAGCTCCATAGCGCAGCTGCCTTGTTCAACCCACTCTCTCACGTGGTTGGGGAGATCTTTACATGGATGTCCCTTA 

AGTAGACCTTTTCAGATCTTTGGGTAAAATATACATCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCTTTCT 

TTCTTTCTTCCTGTCTGTCTTTCTTATTTATTTATTTATTTAATTTTATTTATTTATTTATTTATTTATTGTATATGAATACACTGTAGCTGTCTTCA 

TGCGTGCCAGAAGAGGGCATTGGACCCCATTACAGATGGTTGTGAGCCACCATGTGGCTGCTGGGAATTGAACTCAGGACCTCTAGAAGAGCAGCCTG 

TGCGCTTAACTGCTGAGCCAACTCTCCAGTCCAAAATATGCATCTTTCACTTTTGCACTTCTGATAAAATTACCCCAAAGCCATGGAAGAAATGAGTG 
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TATGATTTTGTGAATGAAGGAGAGGAGTTGAGACAGAGATGAATTCCCTTTGGTTTTCCRCATTCCCTACCCGAGCCCCTTGTAGCCTAGGTCTGGAG 
CCTGTCAAAGGAGAAGCGCTCTGTCAACTGCCCAAATGCCCT 



GTTGTTTCTTGTTGAGAT^GAGGAAAGACGGCCTTCTCAGAGAGCCTGACTGGAGACAGGTG 

ggacaItcgcagccgmgtgc^ 

ATCCTGGAGGATGACG^GTGGGTGCA 
GGAGGAGGACGCAGCCGAGGG^ 
TGCTAACTGTGC^ 
ACTTTTCGGCAC 



GTTGTTTCTTGTT 



TGCTAACTGTGCTGCCAAGAGAAATTCAGGCCTGGCTGCAAGAACATCGGCCTGAGAGCAGTGAGGAGGCAGTGGCCCTGGTGGAAGACCTGACCCAG 
ACTTTTCGGCACAGTGATTTTGAGATACAGAGCGA 

^tSct^mgggaaggtggtca^ 
SccSgggtcgtg™ 

GGGAAAACTTTTAGCC^GAAATCCCA^CTT 

ttatcacgSc^gIggatcca^ 
agaSccctacgot^ 

AAScGAGTGCGGCaAG^GTTCAGCCAGAGCTCCGCGCTCATTACG 

G^CAAGAACTTCAGCCGCAGCTCCAACCTGGCCACTCACCGGCGCACCCACCTGGTGGAGAAGCCGTACAAGTGCGGGCTGTGCGGCAAGAGCTTCAG 



CCAGAGCTCCAGCCTGATCGCGCACCAGGGCACGCACACCGGCGAGAAG^ 
TGATCAAGCACCAGI 
CGGACGCACACCGGi 



TCATCAAGCACCAGCGGACGCACACCGGCGAGAAGCCCTACAGATGCGGCGACTGTGGGAAGGGCTTCAGCCAGCGCTCGCAGCTCGTOT 
rGGACGCACACCGGCGAGAAGCCCTACAAGTGCCTCATGTGTGGCAAGAGCTTCAGCCGGGGCT 

aSgaa^cttacS 

GATGrcCGGAGTGCGGCAAAGGCTTCAGCAA^^^ 



gagaaggaag™ 

ccctttaaaagaaccacttttcctaaataaaaaaaa 

■ a?ggcagccg1agtgccagc1gtgagcactcc 
aggacgcagccgagggaco " m 



:CCAGGGTGCTCTTGTCCGATrTCGGGAGCTCTGTCGGCGCTGGCTGAGGCCAGAGGTGCACACTAAGGAGCAGATGCTA 



/ctgtgctgcca^gagaaa^aggcctggctgcaagaacatcggcctgagagcagtga 
tcggcacIgtgmtttg^atacagLcg 
ctggagg^gaaggtggtcagcag^ctga 
agggtcg?gc^atcggaagg^ 

^ttttogcSgaaatcc^ccttatcacccatgagcggacccacacaggagaa^ 



GCTCGAACTTO 



AGGGTCGTGCCATCGGAA^AAW, - ;MCGGACCCAC ACAGGAGAAAAATACTACAAATGTGATGAATGTGGGAAGAGCTTTAGTGACG 
'GGAGAGAAGCCCTACAAATGCAGGGACTGCGGGAAGAGCTTTAGCCGGAGTGGGAACCTTATC 
fl rrrArCAGAGGATCCACACCGGCGAGAAGCCTTTCCAGTGTGCCGAGTGTGGCAAGAGTTTCAGCAGGAGCCCCAACCTCATCGCCCATCAGCGCAC 

gcaSc^gggaa^gccgtact^ 
aa^SScg^g^t^ 

accgagtgcggcSgaagttcagccagagctccgcgctcattacgcaccggagaacgcac^ 
gaact^cagccgcagctccaSctggc^ 

GOTCCAGCCTGATCG^ 

aSgcacSgcggIcgcIcac^ 

^IScCGGCGAGAAG^CCTACAAGTGCCTCATGTGTGGCAAGAGC 

CCGGAGTGCGGCAAAGGCTTCAGCAACAGCTCCAACTTCATCACACACCAGAGGACGCACCTGAAAGAGAAGCTTTACTGA 

^^gcc^gccaggctaScagagatgaggctcctcgga^ 

Trr^AATGGGAAGAGAATCGTTOTGCTTTTCCA^ 

Igcc^gc™c^tgggSg?gtgtccag^ 
aaatItcctScmcatotacctccctaccacctcatggca 

GA^GTGGCCCAC^TCTCACCACTCCACCA 

cca^ttottgc™ctgtgtc^ 

CAS?GGAGCfCTGATCTGOT^^ 
GGCTGAATAGCAGCCTCC^CCAATGATTCTCCTT 

^tgIScaaagS 

CCCATCCCT™GTGGCCGCTGTG 

TGCCCTGTCA^G^AGAAAGCAAAACCAGGTGGAACTCT^^ 
TCCCAGTAGT^GGAGGCTTGAGGCTTGGGTTTTGAC 

gac^taaggacVtcaactcctaggcaattcctaatgccatgctggggtcagagccagtggactcggggcacacaacctagagagacaccaggcaagg 

GAGCCAAGGGAGGGT^GCACCACCCCTCCCCCAACCCCAGGCAGCACAGCTTGCA 

gSaagagta^gaggactttatcttacatcttggataccagctcagccacagtaggatagagca 
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TAGCTCCTGAATTACATTTCTAGATACACCCTGGGCCAGAAGGGAACCTGCTGCCTTGAAGGAAAGAACCCAGTCCTGGCAGGATTCATCATCTGCTG 
ACTCTAGAGCCCTTTTGACCCAAATAACCTGCAGTGATACCCAGGTAGTATGCTATGGGCCTGGAGTAAGACTCTGAGGCATGCTGGCTTCGGGTGTA 
GACCCAGCATATTCCCAGCTATGGTGGCTGTGGTGAGAGACTTCTTCTGCTTGAGAAAAGCAGAGAGAGATGCACAAGGGACTCTGTCTTGCAGCT'TA 
GGTACCTGCCTGGCCACAATGTGGTAGAGCATCAAATGGGCTCTTGTGGTCACTGATTCTAGGCCTTGGCTCTTAGACAGCATTTCTGGACCTGCTCT 
GACCTCACCCTGAAGGGTGAGTCCCAGGCCTGGAAGCATTCACCACAAGCAACTGAAGAGCCCTTGGGCCCTAAGTGAACATAGCCAGTAGCTTGGCA 
GTACTCGCTGTGGGCCTGTGGGGGTGGCCACAGGGTGAGGCTCCTCTGCCTGTGGAAAGGGGAAGGAAGAATGGGAAGGACTTTTTCACATGGTTTCA 
GTGCCAGTTCAGCCACCATAGACTAAAGCACCAGGTAAATTTCTGAGGTTTTTGACTCCAGTCCCTGGCTCCCAGACAGCATCTCTGGACCCGCCAGG 
GCCTGAGGGAACTCATTGGCCTGAAGGGAAGGACACAAACATGGCTGGCTTTGCCACCTGCTGACTGTAGAGCCCTAGGCCTTGAGTGAACATAGGGG 
ATAGCCAGGTAGTGTTTACAGCAGGCTTTGAGTGAGACCCAGTGCTTTGCTGGCTTTAGGTCTGATCCATTGCAGTCCCAGTGGTGGTGGCCATAGGG 
ATGTTGTGTCAGCCCACCCCTAGCTCCAAGTGGCTCAGCAGAGAGAGAGAGACTGAGACTGTTTGTTTGGGAGAAATGACAGGTAGAGGATAAGAATC 
TCTGCCTGGTAGTCCAGAGAATTCTAGATCTTACCCAAGACCACCAAGGCAGTACCTCTATGAGTCTGCAAGAACCATAGCATTACTGGGTTTGGCGT 
GTCCCCTAATGCAGATACAGTTTAGATCACAAGACCCACATCCTTCAAATACCTGGAGAGCCTTCCCAAGGATGRGTAraaaraarrrrar.arTCar.B 



AUALTACAATAAATACATAAATCTTGAATGCTAAGGCACTGACAAACAACTGCAACCATCAAGACCATCCAGGAAAACATGACCTCACCAAACAAACT 

AGAGGGGCGAATCCTAGAGAAGCAGAGATAAGTGACCTCCAGACAGATAATTTAAAATAGCAGTTTTGGGGAAACTCAGAGAAATTAAAGATAACACA 

GAAAGGATTCAGAATTCTATAAGATAAATTTAACAATGAGATTGAAATAAAAAGAATCAAGCAGAAATTCTGGAGTTGAAAAATGCAATTGACATAAT 

GAAGAATGCATCAGTCTCTTAATTGTGGAATTGATCAAGCAGAAGAAAAAATTAGTGAGCTTGAAGACAAGCTATTTGAAAATATACAGTTAGAGAAG 

ACAAAAAAAATTTTTTTTTAATGAAGCATGCCCACGAAATCTAGAAAACAGCCTCAGAAGGGCAAAGCCAAGAGTTATTGGCCTTAAAGAGGAAACAG 

AGAAATAGAAAGTTTATTCAAAGGGATAATAACAGAGAACTTTCCAAACCTAGAGAAAGCTATAAATATTCAAGTACAAGAAGATTATAGAACACCAA 

GCAGATTTAACCCAAAGAAGACTACCTGAAGACATTTAATACTCAAACTCCCAAAGGTCAAGGATAAAGAAAGGATCCTAAAGCAGCAAGAGAAAAGA 

AACAAATAACATACAATGGGACTCCAATACGCCTGGCAGCAGACTTTCTGTGAAAACCTTACATGCCAGGAGAGAGCAGCATGACATATTTTAAGAGC 

TGAAGGAAAAAACTTTTACCCTAGAATAACATATCCAGTGAAAATGTCCTTTGAACATGAAGGAGAAATAGACTTTCCCAGACAAACAAAAGCTGAGG 

GATTTCATCAACACCAGACCTATCCTACAGGAAATGCTAAAGGGACATCTTCAATCAGAAACGAAAGGACATTAATGAGCAATAAGACATCATGTGAA 

GTTACAAAACTCACTGGTAATAGTAAGTACAGAGAAAAACACAGAGTATTATAACACGGCAATTGTGCAAACAACTCTTAAGTAGAACGACTAAAAGA 

TGAACCAAACAAAAATAGTAATAAGTACAACAACTTCTCAAGACATAGACAGTGCAATAAGATGTAAGTAGAAATAGCAAAAAGTTAAAAAGCAGGAC 

AAATTAAAATAGAGTTTTTATTAGTTTTCTTTTTATTTGTTTCATTGTTTATTTGTTTGTTCCTTTGTGCAAGCAGTGCAAAGTTGTCATCAGTTTAA 

ATAATGGGTTATAAGATGGTATTTCC^^GCCTCATGGTAATCTCAAATTTAAAAATATGCAATAAATACACAAAACACAAAAAGCAAGAAATTAAATC 

ATACTACCAGAGAAAATCACCTTCACAATAAGGAAGACAGAAAGAAAAGAAGAAAGAGAAGACCACAGCAACCAGAAAACAAAATGGCAAGAATAAGT 

CAATACTAACATTGAATGTTAATGGACTAAACTCTCCAATCAAAACTGTTATGGAAAGAACTGTTATGGAGCAGTTCTCCCCATTCCCACCCACATCA 

TTTTTCATCAACTCTAGATGAGCTAAGGGCCCCCAAATGCCTTAGGCTGAGCATTCCTTGGGGTGAGGTCCCTTCTTGCTCAGAGCCTAAAGACAAGT 

AGTGATATTGTTTCTGCCTGTCCAGTGTTTCCTAACAGGCCTTCAGTCTCCAGAGTGGAGAATCTGCCTTTGTGTGGGGTATTAGTAAGAAAATCTAG 

GAGCCACATCCAATCCTCTCTCACCCTGCTGCATCCAGGGAATGTGCATGTGACTTAGACTCAACCAACCAAATGCTCTTTCCTTGCATGGGAGAATT 

TGTGTGAGAAAGGCGGAGAAACAGAGATGGCTGTAGTACCACCAGAGGTCATGGGATAGGCAAGCTGAACTTTTTCTGCTCAGAGACTGTTATTGTGG 

TTTTTGGGGACTTCCTCTTTGTCTCTTGGCTCCTAACTGTTCTCAAGCCTGATTCGTCAGCTCCCTTCTACTCTGTCAGTTCCCTGACAGTCTTTCAG 

TAAGTCCCTTTTACTTAAGTTAGCCAC3ATTAGTTCTTAAGCTTTTAACCAAGAATGCTTTCTGGTGGAACAGAGCCTCTCTCACCCTTGTGGTTTGGC 

CAATGGAGAAAGGACTCTCTTGGGGGAGCAACCTTGAACTTGGCTGTGTTTCCAGGCTTGCTTCGATGTAGCAGGCTGGTCTTAGGGTACTGGCTTGG 

CTACCAGGGCCCTTCTCAGTAGGATCATTATGCCATGAATTGGTCTTAAATGTGACTTTCTCTCTGTCTCATGTAGGATAGTTGACACTGGCAAGGAC 

CAGCTTCCCAGAATCAGACACAGAGGAGACAGCTTCTTTAGGACTCTCCAGTGACAAGCTAGTGCCAGTTCTGTGGTCAAGGGTTGACATGGGTTAGG 

AACAGAGGTAAATAAACGCTTGAGCTGCTGGAAAGTTCCa.TCTGTGCATCCCCAGCCTCCCCTGCATCTTTTCCTTTTTGTGTAAATTTCCATTCCTG 

GTAAGGATGGACACATGGAGAAACCCATCTTTTTTAATACAATGTCATCCCAAAAAAAATCACTTGGAGGGGTGGTGGCCCAGAATTCTGCATCCAGG 

GGCTTAGTGCAGACTTCTCAGGCTGGCCTGGAGGTGGTGCTATTTGCATGTGGTCAGTCTGGGATAATAAAGATGCTACCAGGGTATTGGATAAGAAT 

CACTAGCTGAACTTCACTTTGCATCTCTGTAATTGGATTCAAGAGGTTAATTAGTGAAAAACAGGTGAATTTCACATAATCTTTGGAGTGGTGCAGAG ' 

GACTTTCTAACACAAAACTCACAGGCTATAAAAAGATAAGATTAACAAATTTGACTGCAAAAAAATTTCAAATTTCTATATTTAATAAACCAGCAGAA 

AACAAACAGCAAACTGAGAAAGAGTAGCAACTGCTGTGACAAAGGGATAATTTTCTTAATATACAAAGAGCTCTTACAAATAAATCCAATTTAAAAAT 

GGGAAAAGGACCGGGCACGTGGCTCATGCCTGTAATCTCAGCACTTTGGGAGGCCAAGACGGCTGGATCACCTGAGGTCAGGAATTCAAGACCAGCCT 

GATCAACATGGTGAAATCTCTGTCTCTACTAAAAACACGCAAAATTAGCCAGGTGTGGTGGCGCACGCCGGTAATCCCAGCTACTTGGGAGGCTGAGG 

CAGGAGAATCACTTGATCCGAGATCGTGTCACTGCACTCCAGCCTGGGCGACAGAGGAGGAAAAAAAAAAGCAGTCATTTCATTGCAGGTGCCTCCAG 

TAATTGCTCAGTGCAAACATACATAACTATTCTATCACAGACCATTAAGGGTGTCTCTCTCCATTTTTAGATTTTCCGCTTGAGTTTCCAGGTAGTTT 

CTCACCTGTTTTCAAGCAGGGTTGGGGCAGCCGTTTCTTCAACAGCGCCAGCCGTAAAACACAAAGATGGAGGCCAACCTCCCACACCCGGGCACCCT 

CCCTTCCCCCATACTGAGATTGACAAGTAAGCAACCCGGTGATCAGTACTAAAATGGAGACGTCAGCCAGGTGCGGTGGCTCACACCTGTAATTCCAG 

CACTTTGGGAGGCTGAGGAGGAAGGATCGCTTGAGCCCAGGGGTTCGAGGTCAGCCTGGGCAACATATGGAAACCCTGTCTCTATGAAATGTAGATCC 

TGTCTGTGAGTGTGTGTGTATAAATAAATATATATATATATATACAAATACATACATATATATATTTAAAAAATAAAATGGGGACGTCCAACACGTGT 

ACTAGGGGCGGTGTCTCTGCCTGGGGAGGTGGTGATGACAGGGCAGGCTCCACCCAGGAGAAGCTGGAAGAATGGGAGTTCCGCGGCAGAGGAGGCGG 

GGCAGGGCGTTCCTCCAAACACAGGAATACCACGTGCGAAAACAAAGGGGTGTGCGAAGACCGGGTGCATGTGTACAGCTGCAAACTGGGGGAAAGGC 

GCCAGGCTTGGGCGATGAGGATTTGTTCCCCCATGGATTCCCTTCCTGCCCAGGGTCCGCTCTCGCCGGTCGAGGGTGCCTAACAATACTCCTTGCCA 

CAAGGTTCGCAGCCGAAAAGGTCCTTCAAGTCCGGCCATCCAACTTTCACTTTTTATAGACAAATATACAGAGGCCTTAGATAAGTGAAACGGCTTGT 

CTCGGGTTACAGCTCTAGCCAACACAGGGTTTCTGACGGTCAGTCTGCGGATTTTCCTGCCTCTGGTCCGCAGGCACTGCCCAGGCTGTCAGCCCCAA 

ACCCTACTCCGGGGACCGCGGTCAGGTTCGTCTCCGGGCGGACTACATCTCCCACAATGCCTTGGGCCCAGCCTCCCTCCTGCCGCCCGGCTGGGTGC 

CGTCTCCACCAACAGAAAGGCAGAATTTCCAGGGCCGTTCTCGGCAGCCAATGAGCGCGGCGGTGGGCGGGCCTCTCCCGTCCATTGTTCTCGGTGCC 

CCACGGGCTTGAGCCGGGGTGAATCTGGAGGGGCCGGGCCGAGCCCGGGGGCGCTTTCGCACGCGAAGCAACCGCTAGAGCAGGACCTGGTCTCCCGA 

GAGGTGAGCCGGAGAGGCAGGCCTGGAGCCACGCGGACCCCGGGCAGTAGCCCGAGGTGAGGGAATAGTGGGCCTGGAGCCAGCTGCCGGCAGCTCTG 

CTGGGGGAGGGGCGTCGGGGTCGCGCTCCGTATCCTGCGGGCCCTGCAGCCCCGATTTACGCGCCGGCTCCGCTCAGCGAACCGTCCCGGACGCGTCT 

CCCTGGCGGAGAGCTCCTTGCCTCTCCTACCGAGAAGCGCAGGCTTTGGACGGGAAGGGGCATTCGACGACATCCCGCGCAGCGTACACGTTTTACAG 

ATGGGGAAACTGAGGTTCAGAGGGGGCGTGTCGTGCCCCAAGTCAGACCGCAAATTAGCTGACCTGGCACACTTTTCCCAGGCTCCCAAGTAGGAAGA 

GTTCTCTTACACCATATGCCAGTATTTCTTCTAGTCATTTGAGTAAATACACGTTGAGAGCTTCGGTTTTCCCACTAGCTTTTATTTTTTGTCCTTTT 

TTTTTTAAGCTTTTGTCAGCTTTTCTCCCCTTTTCATTGAGGGAGGGTTGTTAGTTGAGTCTTTATGATGTAGTAATGATTTTTTAAAAAATTTTTTT 

TACAGGCGTGAGCTACAGCGCTTGGGCTAAAAATAATTTTGTATTGCTTTTATAATATTTTAAGTCGTTTGCAATTCCACTGCTTTCAATATTTTGTA 
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GGTGCCGTCCCGTTCTTTTTTCCTGTGAGTTCATTTTTTTTTTTTTTTTTTTTTGAGACGGAGTTTTGCTTTTGTTGCCCAGGCTGGAGTGCAATGGC 
CTGATCTCCGCTCACCGCATCCTCTGCCTCCCGGGTTCAAGCGATTCTCCTGCCTCAGCCTCCGGAGTAGCTGGGATTACGGGCATGCGCCACCACGC 
CTGGCTAATTTTGTTTTTAGTAGAGACGAGGTTTCTCCGTGTTGGTCAGGCTGGTCTCGATCTTCCGACCTCAGGTGATCCGCCCGCCTCAACCTGCC 
AAAGTGCTAGGATTACAGGTCTGAGCCACCGCGCCCGGCTGTGAGTTCATTTTTAAAGGGAATTGAGGACTTACTGTGTCTATGGTTTTTCTGCCCTG 
CTGATTTTGTGTTTATCCATTATTTTCCTATCAGAAGGATTATCTTAAATCATTAATGATTAATCTTTGTCAATATAATTTTTAAAATATTAAAAACA 
TACAGCGTAATGTGCAGATCTTAAATTTCATATGTTTGCTCTTGTGCCGCCATTGCCAAATGAAGATATTGAAAATTTCCATCATCCCAGAAGGCTCC 
TTTGAGCCCCTTTCCTGTCATTACCACCTAAAGGTAGCCATTATTATAGCACAGTTTCTTTTCTTTTTTTTCCTTTTCTTTTCTTTTTTTTTTTTTTT 
TTTTGAGACAGAGTCTGGCTCTTTCGCCCAGACTGGAGTGCAGTGGCACGATCTCGGCTCACrGCAACCTCCTCCTCCCAGGTTCGGGCAATTCTCCT 
GCCTCAGCCTCCTGAGTAGCTGGGATTACAGGCGCCCGTCACCATGCCTGGCTAATTTTTGTATTTTTGGTAGAGACGGGGTTTCACTATATTGGCCA 
GGCTGGTCTCGAACTCCTGACCTCAAGTGATCCGCCTGCCGAGGCCTCCCAAAGTGCTGGGATTACAGGCAACCACGCCAAGCCTATAGCACAGTTTC 
TAATACATGCTGCTATATGGGTGTGTCATAGTTTATTAGCCATTCCCTGCTGCTGGATTTTTAAGGACTCGATTTTTTGGTTATTTTTTTAAGATAAA 
GTACTGAGGGGCCGAGGCTGGATTGGAGAGTATATGCATGTTTTAAACTTCATACTTAAAGTATGGTAATAATGCAGTTGAGATATTGCCTTTCTTCC 
AAAGAAGCTCAGAGTGCTTTGACATCTGATCCATTGCTGATCCTTAAGATGCCCCCATAAAAACAGAAACATGAGTGTTATTATCTTTATTAGGTGGT 
CACCGAGTTTGGTGACTAAGTTGTATGTTAGGTCAAGGTCACACAGTGCAAGTCGAAACTGACTTAGGAGAGTCCTCAGTATTTCAGTCATGGGTTTT 
TCCCGGGGACTTTGCATTTCTGATACTCATTCTTTGGTGTTTTGGAAGGAACAATGCTGTATTTTTTGTGCTTGGGATACTTTTTTTTTTTTTTTTTT 
GAGACGGAGTCTCACTCTGTTGCCTGGGCTGGAGTGCAGTGGCGAGATCTGTGCTCACTGCAACCTCCGCCTCCTGGGTTCAAGAGATTCTCCTGCCT 
CAGCCTCCCAAGTAGCAGGAACTACAGGCCCCCGCCACCACGCCCGGCTAATTTTTGTATTTTTAATAGAAATGGGGTTTCACCATACCTCAGGTGAT 
CCGCCCACCTCGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGACACTGCACCCAGCCTTCTTTTACCACAGAGAGATGTTTTCAGGAATAAGCCAT 
TTTTTCTTTAAGAAGAACAGGAAACGTCTGTTGGTTTGCATATGTAAGGGCCACTTGGTGGTCTGACCTGGGCTTTTGTGAGTTAGATTGCTTTAGGA 
CAGTCTACCTATGGATTATGGTTCTCTTTTTTGTTTCTCAGCGGGACTACTTGTTGATATTTGAGGAGGGAAGTGTCTTACCTGAGAGCCTGGCTGGA 
GAAGACTGAGGTCCAAGGCTTGAAGCCTAAGTGATTGCCCCAGGACTGTGGATGATGGCTGCAGACATCCCGAGAGTGACCACTCCGCTGAGCTCCTT 
GGTCCAGGTGCCTCAAGAGGAAGATAGACAGGAGGAGGAGGTCACCACCATGATCCTGGAGGATGACTCCTGGGTGCAAGAAGCTGTGCTGCAGGAGG 
ATGGCCCTGAGTCTGAGCCCTTTCCCCAGAGTGCTGGCAAGGGCGGCCCCCAGGAGGAGGTGACCAGGGGACCACAGGGTGCACTCGGCCGCCTCCGA 
GAGCTCTGCCGGCGCTGGCTGAGACCAGAGGTACACACCAAGGAGCAGATGTTAACCATGCTGCCAAAGGAAATTCAGGCTTGGCTGCAAGAGCATCG 
GCCTGAAAGCAGTGAGGAGGCAGCGGCCCTGGTGGAAGACTTGACCCAGACCCTTCAGGACAGTGGTGAGACGCAGAACCTCATAGGGAGAGGGCGGG 
AGCACCCTTCCAAGGTAGAGGAGTGTGGTGTTTCGGAGGAGGAGAAGGTGGTGTCCAAGGCAGAGTGGGGGGCTAGCGCCATCCCTCTGCTCTGTCTG 
CAGGCAGTCAGCGTGTTCATCAGCCTTTTAGTGTCCTCACTGTGTGCAAAGTCAGCTCCAGAAGTGCTAGGAGGGCCTTAGAGCTACATTTGAATTGT 
AAGCACAGTTTTTACTTCTGTGTTTATTTGGAGTGGTTGGGAAGGTGATGGAAGTTAAACGGGAGGAGATGGAGACCCCTGGCACCTTCACGTGGTTG 
TGCAAGAAACATCCAAATGGTTCTTGCAATTAGAGAAAACAATCTGATATTTC 

ACGGAGTCTCGCTCTGTCACCCAGGCTGGGGTGCAGTGGCACAATCTTGGCTCACTGCAACCTCCGTCTTCTGGGTTCAAGCAGTTCTCCTGCCTCAG 
CCTTTTGAGTAGCTGGAATTACAGGCGTGCGCCACCACGCCCGGCTAATTTTTTTATTTTTCGTAGAGATGGGGCTTCACCATGTTCGCCAGACTGGT 
CTCAAGCTCCTAACCTCGTGATCCGCCCACCTCAGCCCCCGAAAGTGCTGGGATTACAGGCGTGAGTCACCACGCCTGGCCCCAAAGTGGTTATTTTT 
ATGAAACCAAGAGAAATGACAAGTAAACCAGCTAATAACTAGGGACTTTCTGTGGTATAAAGTAATCCTGGGCTCTTAAAATCGTAATTTCAAACTTG 
AGCTCTTTGCAATAGTTACTCTATTTTTTTCCGGTGTTACTARTAAGTATTGGGATTCTGGCTTGCCGTTTAACCGCTGTCTCCCTCCTGGTTTTCCA 
TTGTAAAGTAGACTCACTTGATGACCAAATGTTTACTTCAGATGTGCCTTGAGGGCTGTCTCAGGGCTCGAAGGATATGGCTGCCTTTGTGCTGATGA 
AAACTACGGAAGTTCAGAGAAGGGAGCGTGGAGAGGAAAGGTCAGGTCAGAGAAGGCTTCCTGGAGGAGGTGACACCTAAGCAGGAGGTTGTAGAAGG 
GAGTAGGGTGTGGCAGCTGAGAGGAGCTGTGCTGAGCAGAGGCTTGGAAGGGCAGAGCCACGGTGGTTTATACCTTTGGGTGACAGGAGAGCTGGCAG 
ATTGGAGTGGCAAGTGTGTTTTTAGGAAGTGGTAGGAAGTAGAGTTTGGGGGAAGGGTGGGTGAGGGCTTGGACTGAATGTTTTGCCTCAGTGGGTTC 
TTGAACTAGACCCCCAAGGGGCATGGAAGGAAGCGGAGTTTGGCAACAGGATGTAGGTTTGATTAGGGTAGTGAGAGGCTAGGGGCAGGAGAGCAGCC 
AGGAAGCTCCCTTGTCTTCAGGTGTGCAGTGATGGGGGTCTGCCCCAGATGGGGCACGTGTGAGAAAGAACTGATAGTCACCATGGCTAGCACTTTCC 
AAGCTCTTTCTGCAAGCCAGGAAATATGCTTAGCATCTAATATGGAAAACTCATGTAATCTTCACCACCCTGGAAGATAAGCAGGATTATCATCACCA 
GAGATCCCTTAAGATCATGTGCCTTTGTACCAGGCAGAACCAAGATTTGAACTTATGTGTGTGAGGACATAGCCCATGTTTTTAAGCGTTGTCATATG 
TATGATTCTAAGAGACACTTCCTAGTGGGTGTTGGAAGTTGGGGATGCAGATGGAATTAAGACAGTGACTACAGAGCATCTGGCCTGGAGGATTCAGA 
GGACTGGGAAGAGAAGAGAAGGAAACTGAAGGGGATTTGGGGCAGAGACTATCACAAACTCCAGGGACTGGGTGAATGAGTAGAGCTGTCCTCTGGAG 
AAAGGGACTGACGCCGAAGGTCTGCAGTGACCCAGCCCTGCCCTGGGCACCTTCATGCTTGTCTCACTAAGAATCCTGTGAGTGGCTGGCATTGTCAT 
TTCACAGATAGGAAATATAAGTGCAGGAAACTCACATGGCTGTTGAGTGGTGGAGCC^GGATTCIAAACCCAGACCTGTCTCTTTCTGCATGGAGATCT 
CAGTTTTGCTTGAAGCAAAGTGCTTGATTTTCTTTGGCCCTGAAAAAATAACTGCATTTTATTCCTTCTATTAAAATAAGCAAACCTGTCTCCCTATT 
TTACAGCTGTAGCTGTCGTTGCTTCCCTTCCGGTGGAGGTGACCAGTTTGTAATGAACTTCTGGATCTCCAGTCAGATACTATGGAGGAGAGAGTGAT 
GGAGGGCTGAGGAGAGGCCTCAGGTTGTTATTTGGTTGGGGAGGCACAGAGCAGAGGTTCAGGTCTCAGCAGGTGTCAGAGGTGATTACAGCCCTTCC 
CATCCACCTTGCAGCAGGGGCTTTGTGCCTTTCATCTTTAACTGGGCACCTGAGATGGGAACCAATGGGGACCATCCCAGACACATGGGTTTGTCTGT 
CCCTGACTTCTGCCTCTGAGATTGTCTTTGTTGGTCTTTGTTTAATAAACGCCCCGACCTTCCTCATGATTGCTCACAGGAGTCCCTGCGTTTGTCTT 
CATCCCTTCTCAAACATTTACTCGACATAAGGCCGCGTGACCTCTATTCTGTTTGTCCAGCTTATGACCTTTGGACACATTCACCCAGCACAGGATAT 
TTCCAGGCCTGGTTAGTCAGTGGCGGTTTAATGTTTTTCTGACAGGAACCTCTGGGCACTCAAAATTCAAGTACCTTCTAATTCTAATGAAGATCGGA 
CCTATATTAATAGATTAAGTGGCAGAGCTTATGTCTCTCTGTGACTGTTTCCAGAGGACATTTTACTCTCCATACCCAGCCCTAATCCAGATGCGTGG 
AGTTTCTCACCTGAATTCTTGGAGCAGCTGCCAAACTGAACCTGTCTTCAGCTTCTGCCCCTTCATCCCAGCTCTTCCACTTCTACCAGAGTGATGGG 
GCACTCCTGCTTAAAAACCTTCATGAGCTTCCCAGTATCTACCAAATCAAGCATGACCTCCTTGTTCTGCTTGGAATCCGTGGCTCTGTGGGACCTGG 
CCCAAACCTCCCCTGCAGTCTTTTCCCACCCCTGACCCCCCATGCTCTATCCCCACTCCATTCAGACCAGATCTTGCTCTTTCTTGAACACAGCCTGT 
GCTTTTGTTTTTGTTTTTGTTTTTTTGAGACGGTCTTTCTACGTTCCCCAGGCTGGAGTGCAGTGGTGCCATCTGGGCTCACTGCAACCTCCaCCTCC 
TGGGTTCAAGTGATTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGATTACAGGTGCGTGCTACCGTGCCCAGCTAATTTTTGTATTTTTAGTAGAGACA 
GAGTTTCACCACGTTGGTCAGACTGGTCTCGAACTCCTGACCTCAGGTGATCCACCCACCTTGGCTTCCCAAAGTGCTGGGATTACAGGCGTGAGCCA 
CCACGCCTGGCCCTTGCTCCTGGATTTTTGGCTTGGAATAGCCTTGTCCCATCTCTGTGATAAAATCCCAGTTGTTCTTTGAGTGCCCACCCGTGGAG 
ACCCTCTTCATAAAGCTGCTCTTAAACCCTGTCCCTTTTCCCCATCCCCAGTTCCACACACCTGGGAGCACCTCTAATCACCTCTGCTAGAAGTCGTC 
TCCCCCAGAACATTTGGATTCTCTCTCTTGGCTTTTTATCATAGTTCACCTTCTTTTCTGTTTATATGAATACTTGTCTTATTTCTTCTAGGAACCTG 
TAAAATCCTAGAAGACAAGGAACCTGTCTTTTTCCTTTCTCTTTCATTCCCCCTCTTCCCTCTCTTCCACCCTACTCCCTCTTCCTTTCCCTCTCCCT 
TCAGTATCATGAACCTCGGAGCCCCACCCTAGAACTCCTGAATCAGACACTTTGAGGGTGGCTGGGCGCAATGGCTCACGGCTGTAATCCCAGCACTT 
GGTGAGGCCGAGGCGGGTGGATCACTCGAGGCCAGGAGTTCGAGACCAGCCTGGCCAACATAGTGAAACCCTGTCTCTGCTAAARATACAAAAAAAAT 
CAGCCAGGCATGGTGGCATGTGCCTGTAATCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATCGCTTGAACCTGGGAGGCGGAGGTTGTAGTGAGCTG 
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AGATTGCGCCATTGCACTCCAGCCTGGGTGACAGCAAGACTCTGTOTCAilUUUUUiAAAAAAAAAAAAAGAAACTGAGGGCGATGCCCAGCATTCTAAG 
TGATCCTGATTCAAACTCCAATTTGAGAACCTCTGCACTAGACCTCTGTAGACCTCTGGTTCTCAAACTCAGCCGCACATTAGAATTACCTGGGGGCC 
TGGAGCCTACTCCAGGGATTCTAATTTTCTGATTTAATTGGTATGGGGTATGGCCTGGGCAAGGGAGTTTTGAAAGTGCCCAGGTAGTTCTATTATGC 
TGCAAAGTGTAAAGAGCACTGCCATAGAGCTTTGTTCTTCAGGGGGTGGTCAGTGGGCCAGCAGCATCAGCTCACCTGGGAGTTTGTTAGACTAGGAC 
TGTCAGTCTCACCaAGCCCCGCTGAAGCAAATTTGCATTTGACAAGATCTCCAGGTGATTCCTATGCTCTTTGAAGTTTGAAAAGCACTACCCAGGAG 
AGGAATAGAGGTTATCAACTTCAAGCCTACTCTTGTCCAACAGTTGAGTGAAAGAGTCACAGCTGACCTCTCCAGCCATCCTCAGCATCATCTGGCTT 
TCAGCCATCAGAGGCAACAGGTGATTTGTTTTGAGCTTGGTGCCCCAGCAAAATGCTCCCTTAATGACCACAAATGAACACATACATTCATTTGTCTC 
AGCCAGAAAGGGAGTGGAGAGTGTTACAGCTTATGTCTTTTTAAAGCTACAATTCTTAGCTTCAAAACAAAATTACTTTTATATATATATATACACAT 
ATATATCTATGATATATATCATATATGATATATGAGATATATGATATATCTCATATGATATATATATGAGAGAGAGACAAAGTCTCACTCTGTCAACC 
CAGGCTGGAGTGCACTGGTGTGATCATAGCTCACTATAACCTCGAACTCTTGGCCTCAAGTGGTCCTCCTGTTTCAGCCACCCAAAGCACTGCGATAA 
CAGGAATGAGCCACTGTGCCCAGCCCAAAAATTACCTTTAATTTACTCAAATGTTTGAAAAGTATACCGGACAGAATTCTTAGGGAGCGGTAACGTTA 
TACCTATGAAATGTTTAGCATTCATGTATTTCACCTGATAACAGTCCATTGCTGTTTTrATCAGCAGTTAGTCTTTCAAGCAGCCAGAGTTCAGGGGG 
AACAATGCTCCCAGTCCCACTGGCTTGCCAGGGCAGCGCTCTAATGGGGAGAGCCCTAGTGAGAATGGAGCTGGGCATACCCTATATCAGAACCACTT 
CTCTATTTTAGACCAGTGGCTGAGACACAGGGGTAGGACACAATCAGGCAGGAAGGGGCTGGAGAAGAATTTTGAGCCAAACACACACCAAAGCACCA 
AAGACTGTGACCAGTTTATTTCATTGTTACAGCAAAGTCAGGTCTATCCCCTATTGACATGAGTCTTCCCCATGTTCATTCTGGTATGCTCTATGGTG 
CGGGAGAGAAAGAGGAGGCCTGTGGCCAGGCGAGGACACGCAGGGCCCTGTGAACGGCCACGGGAATTTGTGCTGTGCACGTGAGGCCAGAGCTCACG 
TGGCAAGTGCGAGAAATACAAGGACCGTTGGCTGAGATTGAGCTACGGTGGCAGCTTTTGTCCACTGACAGATAAGGGGAGAGGTCCTGTGGCCGTTC 
AGGGACTGTTCCAGTGAATGATTTTTGGACAGTGGTCAAATCATTTTGAAAAAACTAAAATTGGATACCTACTTTGCAGCTTACAAAGAAATAGATCC 
CTGCTTTACAAGTTACACAAAAATAGGTCCCAGATGGATTACAGATCTGTAATAGACAGGATCTGAAATGACATGTGAGAGAATATTTTTGTAATCTT 
AGCATGCGGGAAGGACTTTCATGTTTGTTTGACAGGAACCTCTAGGCACTCACAATTCAAGTATGAAGTGTGAATAAGCAATACAGAAGTCATCAAAG 
CTAGATTGGACTCAAAACAGAAGTCTTTCTTTCTTTCTTTCTTTCTTTTTTTTTTTTTTTTTTGAGATGGAGTCTCACCCTGTCGCCCAGGCTGGAGT 
GCAGTGGCGCCATCTCGGCACTGCAACCTCCACCTCCAGGGTTCAAGTGATTCTCCTGCCTCAGCCTCCCGAGTAGGTGGGACTACAGGCACCCACCA 
CCACTCCCGGCTAATTTTTGTATTTTTAGAAGAGATGGGGTTTCACCATGTTGGTCAGGCTGGTCTCAATCTCCTGAACTCAGGCAATTCGCCCGCCT 
CTGCCTCCCAAGGTGCAGGGATTACAGGCGTGAGCCACTGCACCCAGCCAAAACAGAAGTGTTTCATATAAAAAACGATACTGTGAATCAAAAGACAG 
CATACACATTAGGAGGAAATATTTGCATCCAAGTCTAATGTAGCAGATCATGAGTCAAAATCCTTGATCTACAAGAGCCTCTGCAAATTCATAAGAAA 
AGTCAACCAAATAGAATAAAAGGTAAAAGATATAAACAATTTAGAAATGAAGAACTAAAAATTATGAAAATATGTTCTGGCCAGGTGTGGTGGCTCAC 
GCCTGTTATCCCAGCACTTTGGGAGGCCAAGGTGGGTGGATCACGAGGTCAGGAGTTCAAGACCAGCCTGGCCAACATGGTGAAACCCCATCTCTACG 
AAAAATACAAAAAAAATTAGCCGGGCATGTGGTGGTGTGCACCTGTAATCCCAGCTACTGGGGAGGCTAAGTTAGGAGAATTGCTTGAACCCAGGAGA 
CAGAGATCACGCCACTGCACTCCAGCCTGGGTGACAGAGCAAGACTCCGTCTCCAAAAAAAAAATTTTTTTCTTTTTAATTAGCCAGGCATGGTGGCA 
CACACCTATAGTCCCAACTACTTGGGGGCTGAGGTGGGAGGATCACTTGAGCCTGGGAGGTCAAGACTTAAGTGAGCCAAGATCCCACCACTGCACTC 
CAGCCTGGGAGACAGTGATATACTGTCTCAAAAAACAACAACAGGCCAGTCGTGGTGGCTCACACTGTCATCCCAGCACTTTGGGAGGCTGAGGTGGG 
TGGATCACCTGAGGTCAGGAGTTTGAGACCAACCTGGCCAACGTGGTGAAACCTCATCTCTACTAAAAATAAAAAAATTAGCTGGGAGTGATGGCAGG 
CGCCTGTAATCCCAGCTACTCAGGAGGCTGAGGCAGGAGATTCGCTTGAACCTGGGAGGCAGAGGTTGCCAAGATCGCGCCACTGCACTCCAGCCTAG 
GCGAC^GAGCGAGACTGTCTCASAAAACACAAAACAAAACMAAAAGCAAGAACAACAAAAAAGTGGATGTCTGGGCCATCCAGCCT.CTTACTCATAA 
GCCTGCTTCCTTAGAAGCCGCCTCCCTACATCTACTCATATCCACAGAATGTGCTCCTCTTGGCATCCTGGAGTAGCCAAAGCCATTGCTATCAGTAA 
AAAAATTTTTTTTTAATTCCCAGCTGCCACCATCTCCTCTCATCTCCATTCACAACGTGGTAAGAATATTATTTTTGTATCTGACCAAAACCAGTTTC 
XGAGTTTTCATTTTCTTAATTGGCCACCAATAAATAAAGGAGGGACTCACCTGCCCTTGAACGTGCTCTGCTGTGTGCTCTGGATCTCATAGGGGCCA 
GCCTTTCTCAGGGAGCCTGGAGGGGGCCAGGGATCCCTTATTCTTCCCAGCTCAGTGACTTTTTCCCATTTTGGAGGCCCTTGTCAGTCAGATCACCT 
GAAGGGCCAGTCTTTTCTGTCCTGTAGAATGACTCCTGTGTCTCTCTGGTCTTAGAGGGCAACTTGTGAAGAACTGCCAACCTTCCTTTGGTCTTCGC 
TGGATAGCAGCGGTGTTTGTAAAGATAGGACTGGTCTTTGAGCAGTACAGTGAAGGGGTTATTGGGCCTGGATTCTACTCAGAGGGACCTCCTTAGTG 
AGGTTTATGATATTTATGTTATACAGCAATGTAGAAATGACCTTCTAAAGGCCAGGAGCGGTAGCTCATGCCTGTAATCCGAGCACTTTGGGAGGCCG 
AGGCAGGTGGATCACGAGGTCAGGAGATCGAGACTATCCTGGCTAACACGGTGAAACCCTGTCTCTACTAAAAATACAAAAAAATTAGCCGGACGTGG 
TGTCCGGCGCCTGTAGTCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATGGCGTGAACCCGGTAGGCGGAGCTTGCAGTGAGCCGAGATCATGCCACT 
GTACTCCGGCCTGGAAGACAGAGTGAGACTGCGTCTCAAAAGAAAAAAAAAAGGGGGAAATGACATTGTAACCAAAATTGGGGTTGGGAGGAATAAGG 
TGGTTTTATAGGATATGTTCTTTGATTGTCTTGTATGTAATACCTGGGAGTTCAAAGACTTGACATTTAAAAGAAGATAGCCCCATAAATTAAGTATC 
GCACTTAAAGGCTGCCAGATTTTAAAGAAATTCTTTCATATGTTCATCTAATAGTTTGATGCTGCTATTTGGGTTTTTTGTTTTAACATTTAAATCTT 
AGATCCATTTGGGATTTGTCCGTTTCTGGGTCCAGCTTGAATTTTTCCATTTGAATTGAATTTTTCCAGTTTTCCGTAACTAGTTCTTCCAGCATCAT 
TTATTGTATGTTGTGTCTCTTCTCCATGGAT.TTAAGAGGCCAACCGTATTGTATGCTAAATTTTCATAGTCATTATACAGATTATCTTTTCTCTTCTC 
TTGGCCTGTCTATTTCTGTTCCACTTGTATTAAATTCTGAACTTACATATCTATTGAATCTATTTCTGGAGTTTTTATTTTGTTTATTTGGTCTGATT 
GTCTATTAATGTTTTAATTATTGAGATTTCATAATGTTTTTGTTTTTGTTTTTGAGACGGAGTCTCGCTCTGTTGCCCAGGCTGGAATGCAGTGGCAC 
AATCTCGGTACACTGCAACCTCTGCCTCCTGGGTTCAAGCAATTCTCCTGCCTCAGCCTCCCAAGTAGGTGGGATTACAGGCGCCCGCCACCACACCC 
AGCTAATTTTTGTATGGGGTTTCACCATGTTGGCCAGGGTAGTCTAGAACTCCTGACCTCAGGTGATTCACTCGCCTCGGCCTCCCAAAGTTTTGGGA 
TTACAGGCGTGAGCCACTGCACCCGGCCGAGATTTCATAATGTTTTAACATCTGACAGAGATAGTCCCTCTCCCCTCCAATTTTAGTCAGTAATCTTT 
CTTTTTTTTTTTTTTGAGATAGAATCTCAGTCTGTCACCCAGGCTGGAGTGCAGTGGCACGATCTCTGCTCACTGCAACCTCCACCTCCTGGGTTCAA 
CGATTCAACGATTCTCCTGCCTTAGCCTCCCAACTAGCTGGGATTACAGGCATGTACCACCATGCCCAGCTCATTTTTGTATTTTTAGTAGAGATGGG 
GTTTCACCATGTTGGCCAGGCTGGTCTTGAACTCCTGAGCTTGCGATCCGCCCACCTCTGCCTCCCAAAGTGCTGAGATTACAGGTGTGAGCCACTGC 
TCTTGGCCTCTTTTTTTTTTTTTTTTTTTTTTTTTCAGAGACAGAGTCTCACTCTGTCACCCAGGCTGGAATGCAGTAGCATGATCATAGTTTACTAT 
AATCTCAAACTCCTGGCCTCAAGCAATCCTCCCACCTCAGGTTCCTGAGTAGCTGGGACTACAGGCAAGTGCCAACACACCCGGCTAATTTTGTTTTT 
TTTTGTAGAGATGAGGTCTTGGCTGTGTTGCTCAGGCTGGTCTTGAACTCCTGGCCTCATGCAGTCCTCTCACCTCAGCCATCCAAAGTGCTGGGATT 
GCAAGCAATAATCTTATCTTTTTTAGTGTTTATTTTTGCAAACCTCTACTTAGCTGCATGCTTTACCAGTTTTAAATGTGAATTCTTTGAACTCCCAG 
GTTATTACAGATGAGGCAATCAACGAACATATCCTATAAACCACCTTATTTCTCCCAACCCCAGTTTTGGTTAGAATGTCATTTCTACACTGCCGCAT 
AACATTCACAAGCTCTTTAATCACCCCAGTTGCCATGGTAGTTTTAGTCTTCATTCTAAAGTTAAATTTATTAGGTGTTCACCCCTCTAGCAGTCCAT 
TAATTTGTGTATGTTCAAAGCTGTTTGCCTATAGGTTTATACTTGAAGGACAGTTTTGTCGAATATAGAGAAATCTTTTTTTTTTCCTGAGATAGAGT 
CGCCCAGGCTGGAGTGCAGTGGCGCGATCTCAGCTCACCACGACCTCCACCTCCTGGGTTCAAGCAGTTCTCCTGCCTCAGCCTCCGGAGTAGTTGGG 
ATTACAGTCACGTGCCACCACACCCAGCCTGAATATAGAGAAATCTGAAACCAGTTGATTTTCTTTCCCCTTGTAAGTGATTTGATCCTTTTGCTGTT 
GTCCACTGGTCTTACTGTTAGCCACCCTGGGTTAGTTTTTGTTGGCCCATGGTGTAACTTTCACATGTTCTTATATCCTTACAGGTTTTATCTTTAAG 
TATTAGTTCTTTTTTTTTTTGAGACGGAGTCTCACTGTGTCGCCCAGGCTGGAGTGCAGTGGTGTGATCTCAGCTCACTGTAACCTCCGCCTCCCGGG 
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TTCAAGCGATTCTCCTGCCTCAGCCTCCTGGGTAGCTGGGACTACAGGCATCTGTCACCACACCCAGCCAATTTTTGTATTTTTTTAGTAGAGACGGG 
GTTTCACCATATTGGCCAGGCTGATCGTGAACTGCTGACCTTGTGATCCGCCTGCCTCAGCCCCCCAAAGTCCTGGGATTACAGGCGTGAGCCACCAC 
GCCTGGCCTTTAAGTACTAGTTCTATTGCTTTGTTTTTTTGAGAACTCCAGTTATGTTTACTGATTCTCCTTTTGCCTAACTTCTGTTTCTATCTTTT 
TGTTTAAGATAGGGTCTCACTCTGTCACCCGGGCTGGAGTCCAGTGGTGCAAATATGGCTCACTGCAGCCTCXGCCTCCTGGCCTCAAGCAATCGTCC 
TGCCTTGGCCTCTTAAGTAGCTGGGTCTACAAGTGTGTACAGCCACACCTGGCTAATTTTTGTATTTTTTGTAGAGATGGGGTGTTGCCATGTTTCCT 
AAGTTGTCCCAAACTGCTGGGCTCAAGCAATCCACCTGTCTTGGCCTCCCAAAGTGCTGGGATTACAGACCTGAGCCAACGCGCCTGGCCCTCTGTCA 
TTCTTTTTAATCCTTTTAACCTATTCCTTTGTTTCCATTTCCTGTCATTGCTTTCTTATTTTGGTCCTCTTTTTCCCATTCTTGGAATGGTGCTTTCC 
AAGATGCCTATTCCCATTGCGCTCCTTTTCCTGTTGTCTTCATTTCTCTGGCTGATTTTCCCTCCTTTCCTGAGTTCTTCTAGTGTACATTTAATCTC 
TTCCTGTTGTCTCACCATCCCTTCTTCAAGCTCTTCTCTGTGGTATTCCTTTATAAAGGCAGTTGCCTCATTTAATTATTTTTATGGATGGAAATGAT 
CACTTTTCTmGTAATAGTAATTCCTTGGGCCGGGCTCCAGCCTATAATCCCAACACTTTGGGAGGCCGAGGCAGTTGGATCATTTGAGGTCAGGAGT 
TCGAGACCAGCCTGGCCAACATGGCGACACCCCATCTCTATTAAAAATACAAAAACAATGAGCCGGGGGTGGTGGTGTGCACCTGTAATTCCAGCTTG 
TCAGGAGGCTGAGGCAGGAGAATCGCTTGAACCTGGGAGGCAGAGGTTGCAGTGAGCCAAGATAGTGCCACTGCACTCCAGCCTGGGTGACAGAGTGA 
GACTTCATCTCAAAAAAATAAATAAATAAATACCTTGGATTAATGTGCGTGGGTCAAAGGCTCTTTCCTTCTCTGCTTTCCAGAAACAGCTTCCTGCG 
TACATGGCTGCCCTGTGTGATTCCAGTTGCAGCCTCACCTCCTTTGCCTCTCTGAACCAAAGAAGCCAGCCCTGCTTACCCCAGTTCCCAAACACAGG 
AAGTGATTTTCTGCCTGAGCTTTCTGAGTTCTGTTCCCTCCCACCCCAGGGCTCTCCATGCTTATTCATTGCATTTCCTTCCTCATTGCTTTTACCCA 
GTCTGCTGTTTTGGGAAGCCCTGACATGTATTTTGGTGCCTACATATTTTATCTTCTGATCTCACTGAAAATAAAATTGGATTTTACTTGTTTTCCTT 
GTTGCTTCCGAGCTCATTGGAGAGCTAACCAGTTCTGATTTTAAAACAGCAAAAACAGCCTTATTAGCTAATGTTACCTATTCAATTACTAAAATCAC 
CCAAAAAAATGTTTTTGGTCATGTTAGTTTGCTAAAAATTAATCAGGGTCTTGGCCTGCAGGTTCTTCTAGAAGAGAGATGCTGGCAGGGCTCTGTGC 
TCAAAACTTGCOUU^AAACTGTCTTCCGGCCAGACATGGCAGCTCACGCCTATAATCCCAGCACTCTAGGAGGCGGAAGTGGGCAAATCACCTGAGGT 
TGGAAGTTCGAGACCTGCCTGACCAACATGGAGAAACCCTGTCTCTACTAAAAATACAAAATTAGCCAGCCATGGTGGCACATGCCTGTAATCCCAGT 
TAATTGGGAGGCTGAAGCAGGAGAATTGCTTGAACCCGGGGAACAGAGGTTGCGGGGAGCCAGGATCGCGCCACTGCACTCCAGCCTGGGCAACAAGA 
GCGAAACTCTGTCTCAAAAAAGAAAAAAAAAAAAACTGTCTTCCATGGCCAGGCGCAGTGGCTCACGCCTCTAATCCCAGCACTTTGGGAGGCCAAGG 
CGGGCGGCTCACTTGAGGTCAGGAGTTTGAGACCAGCCTGGCCAACGTGGTGAAACCCTATCTCTACTAAAAATACAAAAATTAGCCAGGCGTGTTGG 
CGTGCGCCTGTAGTACCAGCTACTCAGGAGGCTGAGGCAGGAGAATTGCTTGAACCTGGGAGGCGGAGCTTGCCCTGAGCCAGGATCGCGCCACTGCA 
CTCCAGCCTGGGTGACAGAGTGAGACTCCAAAAAAAAAAAGACTGTCTTGCAGGAAGTTGAGGAAACACAGAATTCCTGGTTCTGCCGAGTCAGAGTA 
TACCTTGTGCCCCTTGTGCCTGTATCTGTCCCCTAGTGATATGAGGGGTGGGGCTGGAGGGCAATTCTGTGAACCCACAGATTACCAGCAGCATGTGT 
CAGTGTAAGCATGGAGTTTAATTATATGCCTGTTTTCAACTTTAAAGGTGATCTTATGGCCAGGCATGGTGGCTTATGCCTATCATCCCAGCACTTTG 
GGAGGCCAAGGCAGGAGGATCACTCAAGCCCAGGACTTTGAGACTAGCCTGGGCAACATAGCAAAACCCCATCTCTACAAAAATACAAAAAAATTAGC 
TGGGTGTGGTGGCATACACCTGTGTAATCCCAGCTACCTGCAAGGCTAAGGTGGGAGCGTCACCTGAGCCCAGGAAGTTGAGGCTACAGTGAGCTGCG 
ATCTCGCTACTGTACTACCGCCTCGGTGACAGACTAAGACCTTGTCTCAAAAAAATAAAAAATAAAAATAAATGTGATCTTAAATTGACTGAAGGCAA 
GAGTGGAGCCCAGGTCCTGCCTGAGAGGGGCATGTCCAATTTTATCATGTTCATATGTAAGAGTTTATATTAACTTACAGAAAATTAATTGAGCATCT 
AACCTTAAATAAAGTTTTTTAGCTTTAATAATAGAAATGTCACTAGGAGTTCGAGCGCGATAGCTCACACCTGTAATCCCAGCACTATAAGAGGCCCA 
GGCGGGCGGATCACCTGAGGTCAGGAGTTTGAGACCAGCCTGGCCAACATAGTCAAACCCCATCTCTACTAAAAATACAAAAATTAGCTGGGCGTGGT 
GGTGTGCGCCTGTAGTCCCAGCTACTCTGGAGGCTGAGGCAGGAGAATCTCTTGAACTC 

CAGTCCAGGCTGGGTGACCAAGTGAGACTCTGTCTTAAAAAATAGAAAAAAGTGCAGCTTTTTTTAGGATTGAGGTCAAGAGGGAAATTTCCTCCTCA 

GGCTCATCAAGAGGACATTGTGTGGTATAAACAATGTCATCAACAACTTCCTGGCAGCATTAATGTTCCCAACAGCCATTAATTTTTTTTTTTTTTTT 

CGAGACAGAGTCTTGGCTCTGTTGCCCAGGCCGGAGTGCAGTGGCGTGATCTTGGCTCACCAAAGCGTCCACCTCCTGGGTTCTAGTGATTCTCCTGC 

CTCAGCCTCCCAAGTAGCTGGGATTACAGGTGCCTACCACCATGCCCAGCTAATTTTTTTGTATTTTTATTAGAGACGGGGTTTCACCATGTTGGTCA 

GGCTGGTCTC^AACTCCTGATCTCAGATAATCTACCCACCTTGGCCTCCCAAAGTGCTAGGATTACAGGCGTGAGCCACCATGCCCGGTGTCAGTCAT 

TAATTTCTAATGACACTTCTTAGAGTGTaWCCAGGGCTATGAAGCCAACACACTATTCAGTAAACACAGTTCTGCCGGGGGTCAGAACAGTGTGATC 

CAGGCTCAGCTCTCTGCTGCTTTGGCCTCATCCTCGGGTAGATTTTACAGTCCCTCATCTAAGGAAGGGGCTATGTTCTTCTAGCAGTCCTCCCTAAT 

GATTTCTTTTACTCAAATATTTGGGCACTGGAAGGTTTAACAAGTTCCTGGAAGACATATTACCAATTAAAGATCTATTCATGGCTGGGCGCGGTGGC 

TCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCACAAGGTCAGGAGATCGAGACCATCCTGGCTAACATGGTGAAACCCGGTCTC 

TCTAAAAATACAAAAAATTAGCCGGGTGTGGTGGTGGGCGCCTGTAGTCCCAGCTACTCGGGAGGCTGAGGCAAGAGAATGGCGTGAACTGGGGAGGC 

GGAGCTTGCAGTGAGCCGAGATCGCGCCATTGCACTCCAGCCTGGGCCACACAGCGAGACTCCGTCTCAAAAAAAAAAAAAAAATCTATTCATAAGCT . 

CCCACTGCAGACAAATTTGAGGGCTCTTTTAACAATCCAGTTAACTTGCTTCTAGTCATTGGTATACACACCTAGGGTCCTTATTGCACGGGCTCTGT 

CATCTTTCCTGTGTCTAAATACAAAGTAATGCGGTCATAAACACCAGATACATGTTAATACAAGAAATTATTATATAAGCTCCTTTTGAAAGGAGACT 

GAGCTTTAGGGAAATGTCTATGGTACCAATAAAAAAACTCATTCATGCaCTCATTACATTGAATCAAGCACCAGGCATTATGGTGAGTGTGGGGGTAA 

TTGGGTAGGTACCCTGTTTATGTCCTTTAAAATTCCCACCTGACCTCATTTTCAGATGAAGACACAGGTAGTGGGGACATGGAACCCAAATCTTTAAG 

GCTTTGAAATTCTGGGTGATTGCCACAAAGATTATGAGGCCTGACAACCAGTCAGAATGAAATAAGCCTGGGTTGGTTTTTTTTrTTTTTTTTTTCCA 

TCAGCTTTTAGGTTCAGGGGTACATGTGCAGGATGTGCAGGTTTGCTACAAAGGTAAATGCGTGCCATGGTGGTTTACTGCACAGGTCATCCCACCAC 

CTAGGTATTAAGCCCAGCATCCATTAGCTATTCTTCCTGATGCTCTCCCTCCCCCTCCCCCACAGGCCCCAGGGTGTGTTATTTCCCTCCATGTGCTC 

ATGTGTTCTCTTCATTCAGCTCCTGCTTATAAGAGAAAAGATGCAGTGTTTGGTTTTCTGTTCCTATGTTAGTTTGCTGAGGATAATGGCTTCCAATT 

CCATTCATGTCCCTGCAAAAGATATGATCTCATTCTTTTTTTTGGCTGCATAGTATACCATGGTGTATATGTACTACATTTTCTTCATCCAATCTATC 

ATTGATGGGCATTTGGGTTGATTCTATGTCTTTGCTATTGTGAATAGTGCAGCATTGAACATGTGTGTGCATGTATCTTTATAATAGAATGATTTATA 

TTCCTTTGGGTATATTAiUiCCTGATTATTAAAGGCTTTGAGGATTTTCTAGCCTCTTTGTGTTCACTGGAAGTTTAATTrTTATAAATTTCCCCCTTC 

GTTTTCTTTTGTCATCATGACAGGGAGTTGAGTAGACATTGTATGTTTTTCTTCATTGTTTCAGATTTTGAGATACAGAGTGAAAATGGGGAGAACTG 

TAATCAAGACATGTTTGAGAATGAATCACGTAAGATATTCTCGGAAATGCCTGAAGGTGAAAGTGCTCAGCACTCCGATGGGGAAAGTGACTTTGAGA 

GAGATGCTGGCATCCAGAGGCTCCAGGGACACAGCCCAGGTGAGGACCACGGGGAGGTGGTTTCTCAGGACAGGGAAGTTGGCCAGCTCATAGGCCTG 

CAGGGCACCTACCTAGGGGAGAAGCCCTACGAATGTCCCCAGTGTGGGAAGACCTTCAGCCGGAAATCCCACCTCATCACACACGAGAGGACCCACAC 

AGGAGAGAAATACTACAAATGTGATGAATGTGGAAAAAGCTTTAGTGATGGTTCAA.ATTTTAGTAGACACCAAACCACTCACACCGGGGAGAAGCCCT 

ACAAATGCAGAGACTGTGGGAAGAGCTTTAGCCGGAGTGCCAACCTCATAACCCACCAGAGGATCCACACGGGGGAAAAGCCCTTCCAGTGTGCCGAG 

TGTGGCAAGAGCrrCAGCAGGAGTCCCAACCTCATTGCACATCAGCGCACCCACACAGGAGAGAAACCCTACTCGTGCCCCGAGTGTGGAAAGAGCTT 

TGGCAACCGATCCAGCCTTAACACGCATCAGGGGATCCACACTGGAGAAAAGCCCTACGAATGTAAAGAATGCGGCGAAAGCTTTAGTTACAACTCCA 

ATCTAATCAGACACCAGAGAATCCACACAGGAGAGAAACCCTACAAATGTACCGACTGTGGGCAGAGGTTCAGCCAGAGTTCAGCCCTCATCACCCAC 

CGGAGAACCCACACAGGAGAGAAACCCTACCAGTGCAGCGAGTGTGGGAAAAGCTTCAGCCGCAGCTCTAACCTGGCCACACACCGGAGAACCCACAT 

GGTGGAGAAGCCCTATAAGTGTGGGGTGTGTGGGAAGAGCTTCAGCCAGAGCTCCAGTCTGATTGCACACCAGGGCATGCACACAGGGGAGAAACCCT 
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ACGAGTGCCTGACATGTGGGGAGAGCTTCAGCTGGAGCTCCAACCTCCTCAAGCACCAGAGGATCCACACGGGAGAGAAACCCTACAAATGCAGCGAG 
TGTGGGAAATGCTTCAGCCAGCGCTCCCAGCTCGTAGTGCACCAGCGGACCCACACGGGCGAGAAGCCCTACAAATGCCTCATGTGCGGCAAGAGCTT 
CAGCCGGGGCTCCATTCTGGTCATGCACCAGAGAGCCCATTTGGGAGACAAGCCCTACAGGTGCCCTGAGTGTGGGAAAGGCTTTAGCTGGAACTCAG 
TCCTCATTATACATCAGCGAATCCACACTGGGGAGAAGCCCTACAAATGCCCCGAGTGTGGCAAAGGCTTCAGCAACAGCTCTAACTTTATCACACAT 
CAGAGAACTCACATGAAAGAGAAACTTTATTGAAGTGGCAAAGAGTGAAAGTGAGGGACTGGCCTGGAGTGGGAGTTGCCACACTGCCCCAACAGTGA 
TTCCCTTTCAAAGAGCTGTGCTTCCTAAACATTCTGGGGGGTTTTGCCAGAGTCTTCCCCTTGCTCATCCTCATTTCCAGGACACTGTCATTTTAGTG 
GTCTGAGTCAAGTCCCGTATACATTCAAGAACAGGGCATAGGCGTGGAAGGTCTGGAAAGTTGGGTCTTTTTCCCTTACATTGGGTGACTTGATTGGC 
CCCCTCTCATGATTCCTCTGTGCCTCAGTTTCCTCTTTGGTAAAATGGGGGGAAATGTTTCTCCATGTGGAATGGAAGACAGCATGGCCCACAACGTG 
GGCCGAGTCCTCAGAGAAATACTGGAAATCATTGGTGTGGTTCTGGTTGTTTTGTTGTTTTGCTGCCACGTTGTTGGGCTAAGGTGCCTTCACCCCAA 

CTCCAGTTCTGAGTCACCCACGTGAAGGTAAAGACCCTTTCTATTTCCAGAAAGTGTCAGGAGCACAGAAACTTGAGGAAGTACAGCCTGGAGCCAGT 

GTCCCAGTGTCCTTTCCATTGGTAAGAGTTGGACAGGGCCTTCAGGAAAGGGGTAAACCGAGGACATTTCAGTGCTTGCTTTTGTCTCTGCCTACTGT 

CCTGTGGTAGATCAGCTACCAGGGGAACACATTTGTTCTCGTGGGGTTTTGTCCTGGAGAGTGTAGTGAAGTCCGAGAGCCCTAGCTGCCAACCCATG 

GTGGATGGTAACTTCTGTCTCATCAAGAGTAAAACAGTCCTGCACACAGCAGGGTGGGTTTGTGCCTTTGGCCCAACAGGTACATAGCCCCATAATTT 

CTGAATTATTCTATGCACTTGTTTCCCTCTTCTTTTATTTTTTATTTGATATATGCCGAGCTAGAATCCTGTCGGGTAGCTTTTGTATACTAAGAACA 

TTATTATTATTATTATTTTTGAGACGGAGTCTCACTCTGTCACCCAGGCTGGAGTGCAGTGGTGCCATCTCAGCTCACTGCAAGCTCCGCCTCCCGGG 

TTCACGCCATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGACTACAGGTGCCCACCACCACACCCAGCTAATTTCTTTTTTTGTATTTTTAGTAGAGA 

CGGGGTTTCACCGCGTTAGCCAGGATGGTTTCGATCTCCTGTCCTCGTGATCTGCCCGCCTTGGCCTCCCGAAGTGCTGGGATTACAGGCGTGAGCCA 

GCGCACCCGGCCAAGAACATTATTTTTAAAGAAGTGTTAACTTTGAGGACATATCTGTTCCCTGGAGATATTTGGGCTTGAATCAGGAGTTTGTCCTA 

CAGGTGTCGCCCTTGATCTCAGGATGCTACCAGGGCTTTGTTCTCGGGATCCTCGCACCTGGAGAGTGAAGACGGGCATGACGGCAGGTGAAGGGGTT 

TGCTGTGAAGGAAGAGGAGATAAGGCATTTCCAGGAAATGGGAAACTGCCTCCTCCTACACATGGGGCCTGTGCTCAGAATGGGCTTAGTTCTTATAG 

G ^I GGATGCTCAGTATTCCTTaATAAAGTAGAG ^ CraTTCTTTTCCTGAGT 
CTCACACCTGTA 

HUMAN SEQUENCE - mRNA 

CGGGACTACTTGTTGATATTTGAGGAGGGAAGTGTCTTACCTGAGAGCCTGGCTGGAGAAGACTGAGGTCCAAGGCTTGAAGCCTAAGTGATTGCCCC 
AGGAC ! G T GGA TGATGGCTGCAGACATCCCGAGA 

^^ GA ^ GATCCTGGAGGATGA ^ 

GGCGGCCCCCAGGAGGAGGTGACCAGGGGACCACAGGGTGCACTCGGCCGCCTCCGAGAGCTCTGCCGGCGCTGGCTGAGACCAGAGGTACACACCAA 
GGAGCAGATGTTAACCATGCTGCCAAAGGAAATTC^GGCTTGG^ 

TGACCCAGACCCTTCAGGACAGTGATTTTGAGATACAGAGTGAAAATGGGGAGAACTGTAATCAAGACATGTTTGAGAATGAATCACGTAAGATATTC 

^^ AAA ^ GCCTGAAGGTGAAAGTGCTCAGCACTCCGATGGGG ^ GTG ACTTTGAGAGAGATGCTGGCATC 

^ GAGGA ^ CACGGGGAGGTGGTTTCT&GG ^ 

AG ^ GGGAAGACCTTCAGCCGGAAAT ^ 

TTTAGTGATGGTTCAAATTTTAGTAGACACCAAACCACTCACACCGGGGAGAAGCCCTACAAATGCAGAGACTGTGGGAAGAGCTTTAGCCGGAGTGC 
^CCTCATAACCCACCAGAGGATCCAC^CGGGGGAAAAG^^ 

ATCAGCGCACCCACACAGGAGAGAAACCCTACTCGTGCCCCGAGTGTGGAAAGAGCTTTGGCAACCGATCCAGCCTTAACACGCATCAGGGGATCCAC 
™^ AGAAAAGCCCTACGA ^ 

"^^TGTACCGACTGTGGGCAGAGGTTCAGCmGAGTTCAGCCCTCATCA^^ 

^^^GCTTCAGCCGCAGCTCTAACCTGGCCACA^^ 

^^AGCTCCAGTCTGATTGCACACCAGGGCATGCACA^^ 

CAACCTCCTCAAGCACCAGAGGATCCACACGGGAGAGAAACCCTACAAATGCAGCGAGTGTGGGAAATGCTTCAGCCAGCGCTCCCAGCTCGTAGTGC 
ACCAGCGGACCCACACGOTCGAGAAGCCCTACAAATGCCT^^ 

^ GGGAGACAAGCCUrACAGGTGCCCTGAGTGTGGGAAAGGCTTTA GCTG 

G ™™ GCCCCGAGTGTGGCAAAGGCTTCAGCAACAGCTG T AA CTTTATCACACATCAGAGA^ 

CAGGAGCACAGAAACTTGAGGAAGTACAGCCTGGAGCCAGTGTCCCAGTGTCCTTTCCATTGGTGTCGCCCTTGATCTCAGGATGCTACCAGGGCTTT 

GTTCTCGGGATCCTCGCACCTGGAGAGTGAAGACGGGCATGACGGCAGGTGAAGGGGTTTGCTGTGAAGGAAGAGGAGATAAGGCATTTCCAGGAAAT 

GGGAAACTGCCTCCTCCTAramTGGGGCCTGTGCTCAGAATGGGCTTAGTTCITATAGGATGGATGCTCAGTATTCCTTAATAAAGTAGAGTTCCAT 
TCTTTTCCTGA 

HUMAN SEQUENCE - CODING 
A ^ GG ^ GCAGACA I GGCG ^ 

GA ^ C " GGAGGATGACTCCTGGGTGCAAGAAGCTGTGCTGCAGGA =^TGGCCCTGAGTCTGAGCCC^^^ 

^ GAGGAG ^ GACCAGGGGACCACAGGGTGCACTCGGCGG CCTCCGAGAGCTCTGCCGGCGCTGGCTGAGA 

^ GCATGCTGCCAAAGGAAATTCAGGCTTGGCTGCAAGAGCATCGGCGTGAA AG 

C I GAAGG ^ GAAAGTGCTCAGCACTCCGATGGGGAAAGTGACT ^GAGAGAGATGCTGGCATC^^ 

GGGG ^ GG f GTTTCTCAGGACAGGGAAGTTGGGGAGG TCATAGGCCTGCAGGGacCTACCTAGGGGAG^ 

GAGG ^ CA ^ G f GAAATCCCACCTCATCACACAGGAGAGGAGGGA ^ 

GTTCAAATTTTAGTAGACACCAAACCACTCAmCCGGGGAGAAGCCCTACAAATGCAGAGACTGTGGGAAGAGCTTTA^ 
AGGGAGCAGAGGATCmCACGGGGGA ^^ 

CGA ^ GAGGAGAGAAACCGTACTCGTGCCCCGAG TGTGGAAAGAGCTTTGGCAACCGATCCAGCCTTAACA 
ACCGA ^ G ^ GGGCAGAGGTTCAGCCAGAGT TCAGCCCTCATCACCCACCGGAGAACCCACACAGGAGAGAAACCCTAC 

a^rar™™^^ CACCAGGGCATGCACACAGGGGAGAAACGGTAG S A GTGCCTGACATGTGGGGAGAGCTTCAGCTGGAGCTCCAACCTCCTC 
AAGCACCAGAGGATCC^CACGGGAGAGAAACCCTACAAATGCAGCGAGTGTGGGAAATGCTTCAGCC^GCGCTCCCAGCTCGTAGTGCACCAGCGGAC 



<WO 03053224A2 I > 



WO 03/053224 



PCT/US02/41776 

SAGRES DISCOVERY 04-04 



CCACACGGGCGAGAAGCCCTACAAATGCCTCATGTGCGGCARGAGCTTCRGCCGGGGCTCCATTCTGGTCATGCACCAGAGAGCCCATTTGGGAGACA 
AGCCCTACAGGTGCCCTGAGTGTGGGAAAGGCTTTAGCTGGAACTCAGTCCTCATTATACATCAGCGAATCCACACTGGGGAGAAGCCCTACAAATGC 
CCCGAGTGTGGCAAAGGCTTCAGCAACAGCTCTAACTTTATCACACATCAGAGAACTCACATGAAAGAGAAACTTTATTGA 
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MOUSE NOMENCLATURE 
ICSGNM Kcnj 9 

Celera mCG4483 

HUMAN NOMENCLATURE 
HGNC KCNJ9 
Celera hCG39735 

MOUSE SEQUENCE - GENOMIC 
NNNNNNNNNNI ^^ 

ATC^CCCCTGCCCAATTTCAAAATAGTGACCCAAGGGAAGACCAGATTACAAGGTGCTGCACTACTU^AGTGAGAAAATGTTAACGGTTACCCTTTAAA 
AACTTTGCTTAGAGGGAAAAAAAAAACCCCACAATCATAACCAAAGCAATGGACCAGGAACTATTTTCCTGCCTGTTTTGTCTTTTCAAATTTCTGTC 
ATCTTCTGCTCCTAGAGAGGAACGGCTACAGTAAGATGGTCTGAAGACCTGGTAGTTTTTTTTTTTTTTTTTTTTTTAAGATTTATTTATTTATTATA 
TGTAAGTACATGTAAGTAAGTACATTGTAGCTGTCCTCAGATACTCCAGAAGAGGGCATCAGATTTCGTTACGGATGGTTGTGAGCCACCATGTGGTT 
GCTGGGATTTGAACTCGGGACCTTTGGAAAAGCAGTCGGTGCTCTTAACCACTGAGCCATCTCGCCAGCCCAGACCTGGTAGTTTAAGCCTGCAATCT 
CAGCTGTTTGGGGAGGGGAAGCAGGAGGGTTGCAAGCTCAAAGCCTGAGCTACAGAATC^^ 

TCTTGACATTCAGAGATGOTGAAGATTATGGGGCTGAGCTCaGACC^CAATATAAAATGAAGAAGGAACACAGAGGAGAGAAGCC^ 

TGGACAGAAATCTCAAACTTAGTCCAGCGTAGAACATCTTACCCACAGGAGCGCTCCTCATGGGACTATGTCACCATCATCCAACTAGAAACACAGCA 
GTCATCTCAGCCTCCTTAGTCTTCCTTACAGCAGCAACTCCATCCTCTAACCAAAGCATCTCCCACTGAGCACGCCCTCCTGCCCCCCTCTCTCTCTC 
TCCCTTTATCGCTGCTGCAGTCTACAGCAGATGCACCTCTCAGCAGGGATCCTGGAGCAGCCATCTAGTGCCTTATCCCCTCCAGTCTTTCTACACTC 
CAATAATGCTTCAGGTCACTAACTCCTTTATGTAAAAACAATTAAGGCTCIAGCAAGATGGCTCAGAGGGGTAAAGGCAACTTGCTGCCAAACTTGATG 
AGC * GGGGTCAATCTCCAGTACTGATOT ^ 

ACAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGACAGACAGACAGACAGACAGACAGACAGACAGAGACACACACAGAGAGAAATGTAACGTTTAGA 
GAAGAATCCATCCATATTCTTTAGCACAGAACAGAAGGCACATTAATTATAACCTGGGCATCCTGCCCTGTCTTCCTCACATCCAACTCTATAGCTGC 
TTCCTCCTCT^CACCCAAGGTTGTTAAGTCTTGTGTCCCCTTCTG^ 

TGCAAACCTCTTCTTCTTGACTCCTGTATCTCTCTGGAGCTCTACTTAGGCTCCAGTACCTGCAAGGGATTAATGCCCTCACATGACAGGCCCCAGAC 
AGAACCCATCCTCTTTCCCTCTCACCAAGGTTGGGAATGCTCACAGCTCCCTGATTTCTGTGTAACTCCTGTCAAGCAGACTGAAACACCGACATTAC 

A * C ™^ CTTTATGCTTGC ^ 

ACATTTTCATTTCTATGGCCAGAATCATAAAATTACCACTAGCCCAGGACCTGACCCATCCCTCACCCCTCTTTCCAGTATCAAAGGGAGACAAACTG 
™^ AAAGATGTACTGTATTTAAAAAAACCTAGAAT( ^^ 

r. GCAGGTGGATTTCTGAGTTCAAGGCCAGCCT ^ 
AC ^ CCAAC ^ TAMT ^ T ^ T ^ T ^TA^^ 

tggtgaagctcagtgtgaggk;tgaggtggcacgagatggaactgggcaattggaaagagttaggtattgtagagccacaggagagcaggactgtggtg 

ACTTCTGTG^CCCTGTGATGTTCTCACTCAAGAGTGACTTACATCAGGATTCCATTCTTAAATAAGCACACTTTATTAGCAACTATAACT 

attgtgt^tgcttttaatatttaactttttgttttccaaaaagagttcctgaaacatacaacaagcagaaattgtcattgctgaaggatgcttagcat 

GCTCATGTTTCTGAGTGTTTACTAGGCGTGATAAATTTGACTTTTCTTGTTTTCTTTCAGTTCACTCTGTCTGATGCTCCTGCCCCGGTCTCCTAAAT 
GCAGGGATTATAGGTGTGCACCGCCACACCTAACTGTGTA^GTAGATCGTAAGATGGGAAATCCCAGAGTCAGGGACCTTAGGTGGCTGACCTATAC 
AC^GTGAQ^TGCCCAGGAAGTGTTAAATCTG^CATTTGAATCCACCTGTTTGACCCCAGAGTTTGTCAAAGGGTAATAGTACAGCGCTCTTGCATGAC 
TTAAAGAGATGCTCATTTTCCCAAGAGAACC^GAGGTTCTAGTGGCCAAATGT^ 

ACCTTACAGGAGGACAGAGCAATCCTTTTCCTTTTTGATTCATCGCTCCTTTCAGACTTGATCCTCTCACCACAGATCTCTTTCCTTCCACTTCCTCA 
™ GAAAATGGGGTCAGTTCCCCCTCAGAA ^ 

CTTTCGCTGGGAGAAGCAGGTGAGTTCGGATGAAGGGAAGCAACTGAGAGAGGCAAGGCAGATCCTCAGACGGGGCGGGTTGGGGGGGGGGCGACTCG 
CACAGTATTAACACGGTCCACTAAAAGCAGATACGCTCAGCAGGATGAGCGGCra^ 

AGGGGAGGGCAAGGGTGGGGAGGGGAGGGAAAGGAAGATGCTCTTTACCTATAAGGTTTATCTAGTATCTTTCTAATTGGTCCTTTTAGTGGCAATTC 
TGTTAACATTCAAATACACCATGGAGAGGGAAGAACAGAAAACCCCCAGATGCCTGGAACTGGGGAAGCTGTCTTAACCCTGACCTCTCTTGGGATGC 

AAGATGGACCTGTGCGTAACTCTTCTAGGGCTGATTCCACATGGAATTTACCTACTTTTATTTAGAGATGAGGTCTCACTGTGTCCCTCTGGATGAGC 

TGGAACTCACCACACACACCAGGGTCK5CCTCAGACTCAGAGATTTACTTGCCAGTGCTTCTCAAATGTTGGGGTAAAAAGC™ 

G A CCCCATGAATTCATATCAATTGTTATTTGAACTAACTTGACCTTC^^ 

TCCTCCCCCATTTCOUWm 

GTGTGTGTGTGTGTGTGTGTGTGTGTGTCTGTGTCTGTGTCTGTGTCTGTC^ 

TCACTGTGTATGCATATGTGGAGACCAGAGACGAATGAGGAGATCATAGACATA^CTGTCACACCCAGCCTTTCTGTGGATGCT^ 

caggtcccc^gatccatgcagcaagtcctttgcccactaggctgtctcccgagctctgcacctaggctctttataggaccaS 

TGCACTGATGGCTTGTGAAATTTTCTTCTCTGTTGCCTCAGTT^GCCAGACGAACAAGGAGCTGAGATTAAGCTTAGTAAGTAAAGCCCAGGATC 
.GGAGGATCTGGAAACTGGGTGAAAGAGTTGTCCTCTGTTGGCTAGGTTAGGTTCAGGGCAGCCAGGATGGAGTCAGAGGGGTGG^ 
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GGGCCACTGTCAGCTCTGTGACTTTCCCTCCAGAAAAAGGGGCCAGTTCTGTGCAAACATGTTCTTGTCCAGGAGTTTGGTTTCTTCTCTCTGAGCAC 
CTGGCACAGTGGCACCAATGTGAGCAGTCACTTGGCAGGGCAGAGAAAAGCAAGCTAGCAGTCCCCAGGCTCAGGTGACAGAGCCAGGCCCAGGAGAC 
AGGGATATTGACTGGGGCTTTAACAGCACTATTGATGCCAATCTCGGGCAAAAACCTGATATTTCCACTTGGAATAACAAGAAACAGCCAAGAGGATT 
GGAGAGAGGTCAGTGGACAAGGAGAGCCCTCTGCAGGTCGTGCTGGGTGATTCCAGAACAGAAGAGGGCAGCCCCTGCTGGACAGGGTCTCCTGAGAT 
GATGGTGATGGTGACGGTGATGGTAATAGTGATGGTGACAGGGACAATGACAGTAGTAGTGGCTAGGAGAAGGAAAAAGAAGAAAGAGAAAAACACAA 
TGTCAGGCTTTAAATAAATAATCCTCATGAAGTAGATACTATTTATTGTGGTTTTGATATGAAACACCCCTCCCCCAAGGGCTCGGGTATTGGAGATT 
TGAGCCCCAGCGTGTGGTGCTATTGAGAGGTGACTTTGTTGATGGCGACTTTGTTTGATGAGGAGATAAGAGGTGGACTGTAAGGAGGTGAAAGCTGT 
CTGAGGAAGTAGGTCACCAGTGGTGTGCTCTCAAAGGTGGGTCTCAACCTTCCCAATGCTGTGACGCTTCATTTAACACAGTTCCTTATGTTGTGGTG 
GCCCCCCCAATCATAAAATTAGTTTTGTTGCTGCTTCATAACTGTAATTTTACTACTGTTATAAATCATAATGTAAATATTTTTGGAGCTTAGAGGCT 
TGCCAAAGGGGTCACGACCCACAGGTTGAGAACCACTGCTCTAGAAGGAAGTCACCTCCTCTTCTCTCCTTGTCATTCTCTTTTCTTCCTCTCCCTTA 
CACTCCCCTTCTTCTCTTCTCTCTCCCTACTCCTCACCTCTCCACTCTCCATGAAATCTGATTTCCCCTGCTATCTACCACAATGCCGGATCTCATAT 
TCCCAAGAAGAATGGAGACAAACAACCCTGGACTGGATTCCTCCTCTTTTAAGTGTGACTTGGGTGTTCTGTTACAGCAATGAAAAGCTAGCAATATA 
AGATGGCTAGTCTCATCTCTTAGATTTAAAAAACTAACATTTTCCAAACATAGTGGCTCATGTCTGTAGACACAGAGCCAGGGAAGCAGAGGCAGAAG 
GATCCACTGCAGGTCCAAGGCTGGCCTGGACTATGTAACAAGAGAGAGAGAGAGAGAGAGAGAGAGAGTAGAGAGAGAGAGAGGAGAGATTGAAGGAA 
AGAAAGATTGAAGAAAAGAAAGATGAAAGAAAGAAAGAAAGAAAGAAAGATTGAAGGAAAGAAAGAGAGATTTAAAGAAAGAAAAAAGAAAGATGAAA 
GAAAGAAAAGGGAAGAAAGATTGAAGGAAAGAAAAGAACGGAAGGAAGGAAAGAAGGAAGGAAGGAAGGAGTGCAGGGGGAGGAGGGAAGAAAAGAGT 
GGAGGGGGAGGAGGGAGAAAAGAAAGAAAAGGAGACTATATGAAGCTATTTGCTCAAAGCCATGCATCTTCTATCAGAGAGTAGAATTTGAACTGAAG 
TraTTGCCTCTGAAGCTTGTATTACCCCACACACCTGTCATAGCTCGTGAGCACATTTCAGAAACTTCTAGTCTTCTATTGTGCTGTTTCTTCCTGTT 
CTTTCTAGTTATGTATTCTTGCAGTGTTAAGGCTTAGGGGATTGGATATAAAATATCTTGTGCATAACAATATTGGCAATAGTAATAACACCAGCTTA 
AATTTATTTTTTATAGCTTTAGTAATTTAATTTATGTATATGAGTTCATGGTAGCTGTCTTCAGACACACCAGAAGAGGGCATCAGATCCTATTACAG 
ATGGTTGTGAGCCACCATGTGGTTGCTGGGAATTGAACTCAGGACTACTGGAAGAACAGCCAGTGCTCTTAACTGCTGCAAAATGGTACAGTTACTCT 

ggaagacagtttggcagtcacctgaaaaactaaacatactctttccatatgatattgcaaccatactccttggtatttaccgcacccccaaaagctga 

AAACTTGTCTAAATAAAAACCCTGCACACAGATGTTTGTAGCAACTTTATTTGGAATCGGCAAAAACTGGAAATGAAATGACTTTCAGTGGCTCAATG 
GACAAATGAATTGTGGTACTTTCCTGGCCGTGGACCATCATTCAGTACC^AATGAGATGAGCTGTGGAGCTAAAAAAGACATGAAGCM.CCTTAAAT 
GCaCAAGTGGAAGAAGCCAATCCAAGGAGCTGCATACTGTATAATTCCAACCCCATGGCATCCTGGAAAAGGCAGAACCATGGAAACAGGTTTTTAAA 
AAATCAGAGATTGCCAAAGGCTAAGGGGAGAGTGGATGGCTGGGGGCAGCAGAGAGGAAAGCACCCCACAACCATCATGGCGGATACACATCCTCGTG 
GCCGTTCTGGGTTTACAGCAAGAGAAACCACACCAAGAGAAAGTCCTAATGTGAACTAGAAACCAGTGATCATGCTGTGCCAAGTTAGATTTGTAAGT 
CGTAAACAAGCTACTATTCTCACTGGAGATGTCTAGAGTAGAGGAGACTGTGTATGCCAGGCAGAAGGCATGTGGAAACTCTTAGTGCCTTCTCTCAG 
TTTATATGTGTTTGTGTGTATGTATACATCTTTGTGTGTATGTGTGTGCATGTACACGTGCGTACACACAGAAGTCTGAAGTCGATGTTTTCCTATAT 
CACTCTCCACCTTAGTTTTTCAGACAGGGTCCCTCATGAAACCTGGAATTCACCAGTTTGTTGGGGCTAACTGGCCAGTGAGCTCTGGGCATCCTCAT 
GTCTCTGCCTTCTCAGCTGGGATTCCACGTGTTTGCCACCACATCCTGCATTTACACGGGTGCTGAGAACCCAAGCTCAGGTCCTCATCAGTAGGGCA 
AGCACTTAACTGACTGGGCCATCTTCCCAGGCTCTTCTCTTGCTGTACAATTAAAAGTATTCTTrGAAAAAGTCTAATATGCATGCCTATATTTCCAG 
CACCGAGTAAGTGGAGCTAACCTGGGCTAGACAGTAAGACCCGGTCTTGGGGGTGGGGAACACCTAACAAAAAAATAAAAACAAAACAAAACAAAACA 
AAAACCAAAAACATTAAATGAAGAGCCAGGGCAGTGACAAGACACGTGACTCCTCJ^TCTCTGTCCAACTCTGGAATTCAATAGGCTACTTTTTCTGT 
TTTCCTCATCCATAAATAGAAAAAGGGATAACTGTCTCACAGGATTGTCACAGAAATTA&ATGAGATGCTGCTGGATGGATTAGCAGTAGGAGCATGT 
AGCAGCAGACCTGTGCAACTCTGTGTCTTTCCACTGATGGCATCATAGGCTACTGCTGGGCAAGGACCTATTCATTTCATAATCGCCTCTACCTAGCC 
CAGTATGTGGTGTTTGAGCCCCCTGAGTCTGCTGGGTTGATGGTAAGAACTAGCCTAGACTTCTCTCTCTCTCTGTTGGACATTTGAGGGTTTTCTCA 
ACTTTTTGCTATGAGCAAAGTACATCTCAAAACCCTTTTATTTACATCACCTAATTTGATCTGCATCCCAGGTGAAGCCAGCAGAAGAGGGCTGTTTG 
CCCACGCCCACACTCTGAGACAGACAGAATCACTATGGCTCAGAGAAGTGAAGGGACCTCTTCGGGTCACAGGTATATCAGTGATGGTGATGACGATG 
GCGGAGCCTCTGGCCCTGCTTCTCTAGCCCCTACCTCTGCAGACCTTTTTCTCTCTGCCTGCTGCCTTCTGCATCAGAGGTCTCTTAAAAAATTGCAG 
CCTTGTCACGCTGGGCCTGGTCCTTCTGTCCGCTGTCTGGAGGGCAGCACCTTTGCCCAGTGGTCCCTGCTGGGGATTGTGAACTGCAAACTCCCAGA 
TGGCCTCTGAAATCAAATATTTTATTTCCAATGCCTCTATTTTCCCAGAATGAGGAGCACACCAGTTCCCCCACACACACACTTGCTTTCGTCCCTAT 
AAAGAGGTGAGGAGATGACTCTCCGTGTCCAGGAGGAAGGACTTTGGCTAAAAATAGCTGTGGCGTGTGGATTAGCCAGAGTGGTACCCAGGACTGGG 
AAAGGGAGGGGGACGCTGTGGAGCTGTAGCCAGACTGGTTGCCATAGAAACGAGAGAGGAGCAGGGGAACCTGGGAAGTGGGGATGACACAGATACCA 
AGTCCTAGTCTGAGCTGCCGTTACATTCAGGAGAAACAGCAGTGTCGGCGGCTCCCAATCTCAGAGGGAACCTAGGGTACTGGGGGAGATGGTGTCAG 
GGACATGGACGCCAACCCCCAAGGGTCTCTGCTGCTGGCTACTCTTCTCTCCAGGCTCTGTGAGTTGAGTTGTGGGACTTGGGGTTTGGGCCCCTATT 
TCTGAGCCAAGAGGGGTTTGGGTGGAGCTGCTCCCAGAGGGACTTCTCCCCGACAGACCCCTTTCCAAAAGATAAGCCCCCTGTACTGGCCAGCGCTC 
TCTAGAGGGAGGTGGAGTACTCCAAGATAATGTGGTGCTCGGATCTTACTGAAAGGGGTCACAGCATGCCCAAGAACTGTGGTCGGAAGAACTGGAGT 
TATTTGGAGGGAAGAGGAAGAAATGAAGACGTTGCTCTTCAGGTGGTGGACACTGCACACCTTTCCTGTCCCATGAAGAAGAGAGCTTTTCTCGAGAT 
GGCAATGGCTAGGATGTCATCAGTAGGCTCCCTGGGCAGTCGTGTTCTGGGAATGATCAGACACTGGGAATCCTTCCCCATTCCTGGCCGTAGATGGA 
GGTCAGATCACCTTAGACCCTACGAAGACTGTCTAGAAGCCCACCTGAAGTTAATACTAGGATGAAAGAGACCTGGGGTCTCGAGGCACTGAAAACTT 
ACAGATGAGGTGCAGAGGACATCCTGGGCTGCAGAGAGGGAAAAAACAAGCCTGCTTGCTGTTGGGGGAGGGGAAGATCTTAATCTGCCATTGCCGAA 
GTGTTCCCAGGTCATGTCTCCTGACTTCCATGGAAAATAAGTGTGTGGGGTTACAAACCATCTTTTTGGGGTTTTTTCCTTGTGCCTTTCTTTAACAT 
ACACACACCCTCCAAAGGTCTGCTGGCTACAGAACACTTGGCTCCAAAGTTTAAAAATGGAATGTCGGGTTTGTGGGTATATATTCATGCAGTTTCTC 
CCTAGGATCTGGTCAAACATCCAAACCATCTGAGATCCTTATGTCACATTTCTGCCCCCACAGGGCCACCTGCTCTCCCCACTTCCCCAGCCTTCCTG 
CCCCACCCCTCACCCTGAATGGGAGGAGATGGCAAATCCCAGGAAAGAGAAAGGAAGGTTGATGAGTCTTAATCCTTATTCTACAGACTTCTGTTCAT 
ACGGTCCATATCTCCTAGGGGACCCTGAAAGCCTAGGAACCGACTCTGGCCATCCATCTCTCCGGGAAGATTATAACCCAGAGTGCTTCTCAGGGGGG 
AAGAATTTGAAGCAAAACCAGGTGGGTTTTGCTTGGAATCTGGGCTTTGTGTGGAATGTGGGCTTTGGGACATATGGCAGGAGTGGGTGGGGTTGCTG 
GTAGGGTAGTAAATGCAAATCAGGAAATTGGTAGGGGGGGTCGATGTGGGTGTTTGGTGTTTCGATTGGTCTGATTTCTTATCTCTTAGAAGAATACG 
AATCTGAGAGATACTAGACTAGCGTAACTCTGGATGGCCTGGCGCCTCCTTCATCCTTGCCGTGGGCAGTTGAGCTCACGCGTGGCCCCCAATCTCCT 
ATTGCCCACCCTTTTCAGCGTGTCTCCTGTGGGAAAGAGCCCTGGCGGGAAATGGGCTGGTATCAGAGCATCAGTGACCACGGTCAAGCAGTTAGAAT 
TGCCAGTGGGAAGTTCCCAATGCTGAGGACATCCAACCTTTGCACACTGGAGGTTTTTGTGCACAGTCTGCATTGCTTTCTCCTTGGGAAGTCTGGGG 
TGGAGGGGAAATGTAGCAGGAGAAAGAGTGAGGCCAGGGAGAACACCGAGGGAACAGTCTTCAGGTGGGGCTTCTGGCAGGATGCTGAAGAGTGCTGG 
GGGAAGGGATAATTGCCAGGGAAAGGGCTGTGGAAGTCCTCATCGCAGGGAGGGCTTTGCATGGAGAAGGAACTGCCAAGAAGTCTACCTCTTCAGTA 
CCCTAAATGTCTGATCCGGGGTGCCTGTGAGTTGCTACATACACCAGCTTGAGGTAGTGACGCTGAGATCTGTGACATCGAGATGGCTAATGCCTCTT 
TTCTTACTGAACTTCGACACCCAGTCTGTGCTCTTTATCCTGTGTAATCTGTACAACTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCATAAT 
TCTTTATTCTTTTTTAAAAAGATTTATTTACTTAATGTATATGATTACACTGCCGCTGCCTTCAGACACATCAGAAGAGGGCATAAGATCCCATTACA 
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r^n^™ ^C^TSGTTCCTGGGAATTGAACTCAGAACCTCTCTGGAAGTGCAGGCAGCGCTCTTAACCCCGCTGAGTCACCTCTCCAGC 
^ r n n ^Z 

^^^^ C ^ CCGCTACCTGACCGACCTGTTCACCACGCTG STGGACCTGCAGTGGCGCCTCAGCCTGCTCTTCTTCGTGCTCGCCTAC 
CAC ^ GGC ? C ^ CTTCGGCGC ^ TCTGGT ^ 

ACCTCAACGGCTTCGTGGCCGCCTTCCTCTTCTCCATCGAGACGGAGACCACCATCGGCTATGGGCACCGCGTCATCACCGACCAGTGTCCCGAGGGC 

ATCGTGCTGCTGCTGCTGCAGGCTATCCTGGGCTCCATGGTGAACGCTTTCATGGTGGGCTGCATGTTCGTCAAGATCTCGCAGcS 

CGCCACTCTCGTCTTCTCCTCGCACGCCGTGGTGTCTCTGCGCGACGGGCG^ 

* CGAG ^£ CC ^ CC . GA ^^ 

ACGGGGGACGACCGCCTCTTTCTCGTCTCACCTCTCGTCATCAGCCACGAAATCGATGCCGCCAGCCCCTTCTGGGAGGCATCGCGCCGCGCCCTCGA 

^ GA ^ G ^ GGCAGGGGAGGCGCAGAAAGATGG A^AGAA^ 

* GACAGGGA * GGACAGGGTGACTTTC ^^ 

™ gaac i ac ™ acatctctga ^^^ 

GCCC ^ GAAAGGTCCCATAAATAGCCCGCTGT ^ CAAGCC ^TAAATAGCACAGC 
AAGAC ™ G ™" GGAGCAAAAAC ^^ 

^ GGG f AGG ^ AGGGACAGGCTAGCTCCCTGCTGG TAGCCTTGAAACCTGGCTC^ 
^™ CAC Z CCCCTCTCCTCCTTCACTCCAACTAGGCTCGTOCTAGCC CATGCCCATT Cra 

TGACACAATCTCGGACAGGTTTCTATCAGGGACTTTTTCATCTGCCTTCTCTTCCCCCTCTGCCACTGCCTCCACTTTGCACCTAACCCTACTCCCCC 
G ^ AGGAA ^ GACCCCAAGATGTCTCAGGGCmGACTTGCG ATGTCAGAGCCGGTC^ 

TGCTTTTCAAAAGCAAGAATAATGAGCCAAAACCCAACATGATGACATTTAAGGGGAATAAATATAAA^ 
^ KAGCACAGCATGGAAAGGCTC ^ 

^ G ^ G I AATGTAATCATGGGCCCGCTTCACCAAAGCATCTGGGCGAGAAG 

G ^ GCA ^ TCAGATGAGCCCTTACCTGGGGG TGGTGGCCATTCTGATTTGCAATGAAGATTGT^ 
GGCCA ^ GAG J GTT ^ TCTGAGGAAGAGAAGATGTAAGGGAA CCCCATATTTACACTCM 

A " AC ^ GG i CTCACATTGGGGAGTC ^^ 

A^ATTTGTAAAGACGATTGGCACGTTGCACAAAGGACTGGACTTTTAATGAGATGGTGAGCTTTCAATCCTGGGGTGTAATCAGT^ 

^^ GGAATGCTTGGGGGTGGGTGGAGGCGGGTG TGTGGGAAACAGGAAGGTTAGGCTTAAGGTTAAGCTTCTCAATGGA 

GC ™ GCAGATAGAGAAGAGGGCTAACTAAAAAGAGAGG T G GGACTC^ 

^ GGGGCCCCTTTGACTGATGCCGCTTCTCCTGGGGGGAGGGG CCAGGAATGACGTGCCAAGCTCGAAG CT CGTAC^ 
GCCACCGGTTCACATCCGTGCTCACCCTGGAGGATGGTT^ 

A ^ GG I GGGGAACTGGCAGAAGCCGCGGCCCGCCTTGATGCCGA TCTCTACTGGTCCATCCCCAGCA^ 
T GGGGAGGGGGCAGGTGCGGGAGATGGAGCTGAGAAG 

ACGGCC ^ GTGGCAGACCAGGGGGCCGGACTCAGG T A CACAGAAGCTGCGAGTGGAGGTGGAAGAAGAGGAGGCAGG 

AG ^ GGGA ? A f CCCGCTGAGTCCAGGATCGAGTAGGGAAGGCTGAGG T 

I™ TGTGTTTGACCTTCACATCGOT ^^ 

agccaatggataatcgctcaggtggtaagtggcttggcagtcgatgatcgtcacctgcagcacacctttgtLgaaatcc^^ 

CAGATATAGGTAGCCTCAAACCAGGGAGCGTGGCTTAGGGAGCAGGCTGTCA^TGGACTACCACCCCCACT^ 

gtgtgacacgcctgcctaactagagaagagagcactgggtagaggtgggcacaggtgtgggtgccctccccagcItcaS 

AGAAAGGCAAACAAGCAATGGGGGTAGATGG ^AGCAGGGAGGGGCCCTGAAG^ 

tgaaaccttgcaggtcctgccacagaagcaagaagcagaggaaaggccatggagagacttaataaagggtttta™ 

AAGTAGTTTATCCTTGGGGCACAGTGGCAGGGCTCATTCAGAACGGTGAGTAAGTGTCAGGTGTGATATTCAAAGACCTGGTTC™ 

cagcgaaggtggaggtcagaaataactcccagccactgaaggaagtatggcttcagtctggagIgS 
C ^ CC ?^ ATGGGCTTGTTAAAACAC ^^ 

atctgcacgtctaactagttcccagacctaacaggttcccagatcgcggtgacactgtct^ 

==^^ 

SgSctca^ 



.GGACTGGCTCAGACTCTGGCCCTGGCTATACCCATCCCTGCCCTCGAATAAAAGTCTGCTGCTCTGTCC^GGCTAAGAAGCCAGCATCCAATGGrr 
CATCGAGGCCTCCCTCCCAGTGCCCAGCTCAGAGTGGGTCCACGCAGAGAGGACTC^ 

AGGTTTCGGGACCAGCTGGGTCACTCTCAAAGATGAGGTCCACGCACATGAACCTGCTGGGATCCCACGAACACATA^ 
GAGGAGGG TTTGAATTCAGAGAAAATCGAGGAGTCTAGACAAGAGGGG^ 

c^caagacctattacttctctgggcctcagcttccttatc^ 

TACTGAATGAAAAAAGGTAGACTGGATGCCGCTCAAAGTATTAGGAaGCTGA^CTCTTAGGACCGGA^ 
CCAGC^GGCAAGTCCTGGCATCAGATGTAAGCAGATGAGGCGGCTCTTGTG^ 
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CAGCCGTGTTCTGAAGCTCCTATTCGGCTGCTGTCAGAGAATAATTAAGGGCAGGAGGAAAAAGACTGAGGCCCCAGGGCCTGTGGGAGGAGTCTGGT 

ccmgactagttcaacSggagaaatggaccagaggagggtgtgccccagtctg 
caaagctcagctggaactcacccctcctcttcctaggtcccccttcccaaatag; 



GATGGGACCCCGGCATCCCCTCATGCAGTTGGTC 

cmccaccctactakaccccacccc^^ 

GTGGGGACAGGGGMCCATGTCTCCCACTCTAGGTGATGGCTGGTCAAATAAATTAAA.GG 

ggaggggSgcactggctggaagacagtcaacacctgcaagaactggaaagagcatgtggagtcg 

GCTATACGATCCTGCAGGACTGTGAAGCTGGCTGCTTCTCGCCCTGATGGTGCCCAGGTACAGCTCAGCACAGGAAGCCTGAGGAAAGGCAGTTCCTjT 
?CCCTCACCTTGG^ 

CTCCTGTACCCACCAACAGGGGCACAAATAGGGTATCCACAGCTGGGAGAAAAGAAGACAGGCTCTGCTCAGAGAGTA . 

gccgatgIotctgggtccca^ 

agctSagcag^gcSgIgctS 

g?tgcata™Sggccg^tSc^ 

ggttaccaggtgIaggcccIggggctaa^ 

SgScagg^aggccgggaacgagcactggccgctt^^ 

ctg^tcagcgggcctggcagcctccagccgcagtcggtaggttctggatgctact 

ctc^maccttccgtgtctagctgggccaccaggcggccgggtccaggagcccctgcagggg 

gcc^tgggggSgtgcIccggacacattgcacagc 

gScIaaacacagcaggagatgggaggagtcactgagatgc^ 

ctccctcaccccaggacccgaatttcacccttccccccatagcctttgtatctcca^^ 

cccccccSggg^ 

gatcctgaatccactcagcggccgtacagtggtaggtgcccgagtctccagcctgggcacccccaac^ 
ctSgccgaagctccccagaagctagcctct^^ 

^tgg^gSgg^ttIg^ 
mgtLsaactgtcctctgtmcttttctt 

acagagcaagcctactgacccctactctgatgtctaagactgatccattttaaatactcaaaaaaagtaatcct 

ggctgga^tgatcgtcccgg™ 

g?gStS^tcaS 

GGAGCTGACACAATACTGCCTGAGCTACACAGTGAATTGTGGGAGTTTTGTCACaGTTTCAGGCCA^ 

ccagatgccaca^gIggccS 
gaSctcg^gt^ 

GGtc^GCACCTGCCGGGCGTAGCACCTGGTTCCTGTGGGGTAAAAGCAGAAAGM 

GTATCATC^CACCATTCTTGACTGCTGCCTGTGAAGGAAAGGGAAACCTAGGGATGGTTAGAACATAGCTGGGCAAAGACA 
ATGGG^CA^GAGACACCAGCATCCCAGCACATCACGTAGGTTCAGATCCACCTG^ 

TGGA^A^AGC^GGCACGGTGGCTGGTGAGTAGCCACATAAGCCTGACAACCTGGGTTTGAGCCCCACAAGGGAAGG 
ACGG^TC^TGAGCCATGACCCCTGAGGTTGACCTCT 

CAGAAAGAACTTCTAGCTAAGGGATTCTGAGCCTTTTGCTGGAGGGGAGCTGACAACATCTTACAGAAAGGCTGCTTGGC^ 
CTAgI^GGAGCC^GTGGCCCAGGCTGGCTGGGGTACTG^ 

ATACCCTCCCCACTACAGCTGTGCCATGAGCTCACTGCTTCTCCCAGCCCACAAGGCTACACAGGCAGCTGTGGCTTC^ 
GCCCA«3CCTGGGGCAGM^^ 

gc^^aStSgmttgcctatc^ 
ottSaggtSgaccgcagaacccta^ 

AGC^TTGCC^AGGTTCTAtc^ 

Sgta^gtoa^tot^ 
agcSgagIgcctgctctacagt^ 

TGTGTGTGACTCAGGCACATATCGCTCCAGGCACATTTCATAATCAGGAGGATGGTTAAGGCAGCCAAGCTGACACCATCCTGGCTGCCCATGGGTAA 
ACTCTGCTGAGAAGGTCCCCTCCCACCTTCCTGGCTCCACACAAGCTGATGCTTGGAGATCCCCATGGGAAAGTTGTCCCCACAGCCTCAGGACATAG 
rrTrrTACAAGGTTCTCAATGGCTGGGCTGCCTCCTTTCTAACAGCCAAAGGTCTGCTTTGAAGTCAGTTCTGAGTTCAAATCCACCCCCACCCTCAC 
TrrATACACAGTGGTATTTCACGACATCTGTGAAGTGAATGCCAGTGCTGGCTGCAGTGGGCTAAAATGACATTCAGCTCCTCTCCCGCCCCTGAATA 
ACACTCACTCCTCCCAACCACCCCTGGGCTCATCCCTGCTCGGGTTAAGCCCAAAGGAAAAGAAGCAATCGCTAGGCAACCAAGCCCCACAGCTCC^ 
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CAACTCCCTACATCACTCTGCCTCCCGCCTTGTTCCCAAAGGAGTTTTCATCCTGGCCCCAGAAGCCCAAGGAACCATTCTGTACAACACTGCACAGT 
TCTGGTATAAACCAGAGAAGGAGGTTGGGGTGCCCCACTATAGTATCTTCTCCATATGCATATCACACACACACACACACACACACACACACACACAC 
ACACACACGTTCCTTTCAAGGGCTTCAGTCTCCTGGCAACTGCTCCATGCCATATCTTTCCCAGACCACCTCCTACAGGGAGCCCTCCAAGTCAGACC 
CCAAACATGGTAATGTTAGCAACCTCCACAGGCCTCAACACACACACACTCACACTCACACACACACACCAGACATGACGCAAGGTTGGCCCAGAAAA 
CACACCATCATAAACACCCACCAGGACAGACACTGGGTGCTTAGAGATCCCAGGTTCAGTTTCCATGGAGCCTAGTTTCTCCTGAGGCAGGGATGTTG 
GGACCAACTGAGTCTGACAACCAGGCAAATATCTGGGAGCGTGGAAGGGCAAAGAGGGAACTGGCCCAGGGTGGAGACACGTGAGGGAAGAAGCCTCA 
GATGGTGACATGTTATATTGGGAGGTGGGGGTGTTGGGGAGACTTTTTTCAGAGATCGTGGTCAGAATCAGCCCCTGGGCCTCCAGCCAACTCTGGGC 
AATTATGAAGACCGCCAGGCACTGCCCACGCAGAGCAAACACCCAAAACCAGGCCTTGAGCCGAGAGTGGGGCAGAAGGTTGTCACGGTATTTGGTAG 
CAACGACCCCAGACGCTGGGTGTAACCGATGAGAAGTGGTGCCTGCCTCCGGAGGCCCGATGGTGTCTCAGGGGATACCTCAGTAGGTCGCCCATATG 
CCCCAGCTAGGAACCTAGAGCGAGGACACCACCACCCTCCCCATAACTGATTGGGCAGACAGGCGCAAAAGGAAGCGAGACGCCGAGCCCAGAGACAG 
TGGAGGCACGTCTGTTGGAGAAGTAGGGATGCAACCAGCTCTGAAATGCTAGGAAGGTGGGCTGGTGGGCTGCACTATGTTAGGCACCTACCCGGCCG 
GGACAGGGACGCGGCGACCACCACCTGGCTTACCAAGTATTAGCAGCAGCAGCAGGAGCGAACTCAGCGGCGTGGGGCTAGGGACGCCCATTCTGCGT 
AGGCGGCTCTGGGGAGACTCCTGGGGGCGGCGTAGGCTCTGGGGGGCCAGGGCCGCGGGGGGCGCATGCCCAGGTGGGGGGCAGAAAGCGGAGCAGTG 
AAGCGTGGGTGCGCAGAGCCCAGCCGAGCGGGAGCCGCCAACTCCCCGCCCTCCACCCTTCTTCCCCTCCTCCCTCCGCTCTTCCCGCCCTCCGCAGC 
TCGGGAGACCAGTCCCAGCCGCGCCCCGCTGCCCGGCCCCGCCCCCGCCTCGCCCCGCCCCAGGCCGTCGCCTCGGCCAGACTTCGACCCTGATGGTG 
GCTCCGCCTCTGGCCTCAGGCTGGGCGAACTGGCGGCACCTGGGCTCCTCTATCCCCATTTCCTCGCTCAGAGGGCACCCCGCCCTGCACCTGCCAGC 
CTTCCAGGGAGAATGGGGTGCTTTCAGGGCCTCTGGGGATGCATGATGGGGTGACTGTGGTTACGCACTCAGAATCCAATTGGG 

MOOSE SEQUENCE - mRNA 

CTGAGCTGCCGTTACATTCAGGAGAAACAGCAGTGTCGGCGGCTCCCAATCTCAGAGGGAACCTAGGGTACTGGGGGAGATGGTGTCAGGGACATGGA 
CGCCAACCCCCAAGGGTTTCTGCTGCTGGCTACTCTTCTCTCCAGGCTCTACTTCTGTTCATACGGTCCATATCTCCTAGGGGACCCTGAAAGCCTAG 
GAACCGACTCTGGCCATCCATCTCTCCGGGAAGATTATAACCCAGAGTGCTTCTCAGGGGGGAAGAATTTGAAGCAAAACCAGACCCCGCAGGATCCC 
CGCTGCGGCCGCCATGGCGCAGGAGAACGCCGCTTTCTCTCCCGGGTCGGAGGAGCCGCCACGCCGCCGCGGTCGCCAGCGCTACGTGGAGAAGGACG 
.GTCGCTGTAACGTGCAGCAGGGCAACGTCCGCGAGACCTACCGCTACCTGACCGACCTGTTCACCACGCTGGTGGACCTGCAGTGGCGCCTCAGACTG 
CTCTTCTTCGTGCTCGCCTACGCGCTCACTTGGCTCTTCTTCGGTGTCATCTGGTGGCTCATCGCCTACGGTCGCGGCGACCTGGAGCACCTGGAGGA 
CACCGCGTGGACCCCGTGCGTCAACAACCTCAACGGCTTCGTGGCCGCCTTCCTCTTCTCCATCGAGACGGAGACCACCATCGGCTATGGGCACCGCG 
TCATCACCGACCAGTGTCCCGAGGGCATCGTGCTGCTGCTGCTGCAGGCTATCCTGGGCTCCATGGTGAACGCTTTCAT'GGTGGGCTGCATGTTCGTC 
AAGATCTCGCAGCCCAACAAGCGCGCCGCCACTCTCGTCTTCTCCTCGCACGCCGTGGTGTCTCTGCGCGACGGGCGCCTCTGTCTCATGTTTCGCGT 
GGGCGACCTGCGATCCTCACACATCGTCGAGGCCTCCATCCGAGCCAAGCTCATCCGCTCCCGTCAGACGCTCGAGGGCGAGTTCATCCCTTTGCACC 
AGACCGACCTCAGCGTGGGCTTTGACACGGGGGACGACCGCCTCTTTCTCGTCTCACCTCTCGTCATCAGCCACGAAATCGATGCCGCCAGCCCCTTC 
TGGGAGGCATCGCGCCGCGCCCTCGAGAGGGACGACTTCGAGATCGTAGTCATTCTCGAGGGCATGGTGGAGGCCACGGGAATGACGTGCCAAGCTCG 
AAGCTCGTACCTGGTGGATGAAGTGTTGTGGGGACACCGGTTCACATCCGTGCTCACCCTGGAGGATGGTTTCTATGAGGTGGACTACGCCAGCTTCC 
ACGAAACCTTTGAGGTGCCCACACCCTCGTGCAGTGCTCGGGAACTGGCSiGAAGCCGCGGCCCGCCTTGATGCCCATCTCTACTGGTCCATCCCCAGC 
AGGCTGGATGAGAAGGTGGAGGAAGAAGGGGCTGGGGAGGGGGGCAGGTGCGGGAGATGGAGCTGACAAGGAGCACAATGGCTGCCACCCCCAGAGAG 
TGAGTCCAAGGTGTGACTGGTTTCCTCCCACCCCCTGTGGCAGACCAGGGGGCCGGACTCAGGTACACAGAAGCTGCGAGTGGAGGTGGAAGAAGAGG 
AGGCAGGCAGTGTCCCGAGGAACAGCTAAAGTTGGGAGAGGCCCGCTGAGTCCAGGATCGAGTAGGGAAGGCTGAGGTCCTGGTTTGAAGAGAGAGC-G 
TTGCAGGGCGGGGTGAGAGAACATGTCAGTCTGTCTGTGTTTGACCTTCACATCGGTTCATGGGTGGATGGATGGACAGAAGGATGGGCTCATGGGGG 
TTGATCGGGAAGGTGGAGCAGATAGAGACAGCCAATGGATAATCGCTCAGGTGGTAAGTGGCTTGGCAGTCGATGATCGTCACCTGCAGCACACCTTT 
GTGAGAAATCCATGGGCATCCTTTTCTTCCAGATATAGGTAGCCTCAAACCAGGGAGCGTGGCTTAGGGAGCAGGCTGTCAGGTGGACTACCACCCCC 
ACTCACCTCCCCTCAACTGGCCTCCCTGATGTGTGACACGCCTGCCTAACTAGAGAAGAGAGCACTGGGTAGAGGTGGACACAGGTGTGGCTGCCCTC 
CCCAGTATCACTGTCCCATGGCGAGAGGTCAGAAAGGCAAACAAACAATGGGGGTAGATGCTGAGCAGGGAGGGGCCCTGAAGCAGGACCTGGGGACA 
GCCAAGGACAACTATTTTGTGAGAGAGGAATGAAACC1TGCZAGGTCCTGCCACAGAAGCAAGAAGCAGAGGAAAGGCCATGGAGAGACTTAATAAAGG 
GTTTTACAAGGGA 

MOUSE SEQUENCE - CODING 

ATGGCGCAGGAGAACGCCGCTTTCTCTCCCGGGTCGGAGGAGCCGCCACGCCGCCGCGGTCGCCAGCGCTACGTGGAGAAGGACGGTCGCTGTAACGT 
GCAGCAGGGCAACGTCCGCGAGACCTACCGCTACCTGACCGACCTGTTCACCACGCTGGTGGACCTGCAGTGGCGCCTCAGACTGCTCTTCTTCGTGC 
TCGCCTACGCGCTCACTTGGCTCTTCTTCGGTGTCATCTGGTGGCTCATCGCCTACGGTCGCGGCGACCTGGAGCACCTGGAGGACACCGCGTGGACC 
CCGTGCGTCAACAACCTCAACGGCTTCGTGGCCGCCTTCCTCTTCTCCATCGAGACGGAGACCACCATCGGCTATGGGCACCGCGTCATCACCGACCA 
GTGTCCCGAGGGCATCGTGCTGCTGCTGCTGCAGGCTATCCTGGGCTCCATGGTGAACGCTTTCATGGTGGGCTGCATGTTCGTCAAGATCTCGCAGC 
CCAACAAGCGCGCCGCCACTCTCGTCTTCTCCTCGCACGCCGTGGTGTCTCTGCGCGACGGGCGCCTCTGTCTCATGTTTCGCGTGGGCGACCTGCGA 
TCCTCACACATCGTCGAGGCCTCCATCCGAGCCAAGCTCATCCGCTCCCGTCAGACGCTCGAGGGCGAGTTCATCCCTTTGCACCAGACCGACCTCAG 
CGTGGGCTTTGACACGGGGGACGACCGCCTCTTTCTCGTCTCACCTCTCGTCATCAGCCACGAAATCGATGCCGCCAGCCCCTTCTGGGAGGCATCGC 
GCCGCGCCCTCGAGAGGGACGACTTCGAGATCGTAGTCATTCTCGAGGGCATGGTGGAGGCCACGGGAATGACGTGCCAAGCTCGAAGCTCGTACCTG 
GTGGATGAAGTGTTGTGGGGACACCGGTTCACATCCGTGCTCACCCTGGAGGATGGTTTCTATGAGGTGGACTACGCCAGCTTCCACGAAACCTTTGA 
GGTGCCCACACCCTCGTGCAGTGCTCGGGAACTGGCAGAAGCCGCGGCCCGCCTTGATGCCCATCTCTACTGGTCCATCCCCAGCAGGCTGGATGAGA 
AGGTGGAGGAAGAAGGGGCTGGGGAGGGGGGCAGGTGCGGGAGATGGAGCTGA 

HUMAN SEQUENCE - GENOMIC 

GGAGTAGGAGAAAGCTATGGCATTTTAGGAAAATTAATCGGGAGGTGACAAAATAGTTTGAACCAAGTGGATATAGTAGGCAAGTAGACGATAGAAAA 
TAATTGCAATAATATAAGC^TGAAGAGATGACAGCCCAAATCAGCGTGGCSUiTGGTGAAAAGTGGAACACAGAAAATGAATTGGAGTACAGAAAAATC 
AAAAGAAAATGAAAAAAGTTTGAAGCCIAACTTGACATGTTGAGC^AAAGAGGGAAGCTTCAGAGATCATACTAGAGTCTCAAGTCAGGTGATCAGAAC 
TGCGAGGTCATTCACGGGCATAGGGGAGCCTGGGGGGGATCACACCTGGTGAGGAGACTGAGGTGGGGGAAGAGGAAGTGATGAGTTCAGAGCTGGAA 
GCTGTGGAGAGGGGTCAGAACCAGAGAGAGAAAGGAGGTCATTGCTGCCAGGGCAGTGTGAGTTGAAGCTATGAGAACAGGGTAGATCCCAACAAAGA 
CTGCACAGAGAAATGAGAGCCTGGCACAGAGAGTGAGGAACACCTATGTTTAGGGGATGGGAAGAAGAAGGACCCCCAAAGAGTGAAAGAGAATCCAC 
CAGACAGGCAGGAAGGAGACAAAGAAAGTGAGATGTCATGGAGCTAAGGAAGGAGAGACTGTTAAGGAGGAGGTTCTAACAGTGCCAACAAGTACAGA 
GAGAAGAGGCATTGGGTTTGGCAGTGACAAAGTCTCTAGTGACATTTGAGAGC^TTTCAGAAGAGTGAGCAAGGTGGGAACCAGATTACAAGTTACC 
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ACTAGAAAGTGAGAAACTGTCAGCAAGTATAGGTTACACTTTTGAGAACTCTACTCATAGAGAGGAGAGAAATAGAAACC^ 
AGGCCAGGCCAGGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCAAGGTGGGTGGATCACCTGAGGTCAGGAGTTTGAGA^ 

CATGGCAAAAMXCATCTCTACT^ 

TCGCTTGAACCTGGGAGGCAGAGGTTGCAGTGAGCCGAGATCACGCCACTGCACTCCAGCCTGGGGGACAGAGCTAGACTCTGTCTCCAAAAACAAAA 

CAAAACAAAACACAAAATAAAAAGAAAAAGAAACAGTCTTCCAGTTTTTCTTCTTCACACTCCGAATGCCCTCTCTTCCTAAGTCAA 

GGOTGTGGTGAGGTGGTCTGAGGGCCAGCCTGCAAGACTGGTATAAGACCTTTAAGTTTCAAAAAATAGGACATCCAAAAGATCCTTAAGG^ 

AGTCTTGACATTCACAGACAGAGAGGACTTAGGCAGGGGTGTCCAATTTTTTGGTTTCGCTGGGCCACATTGGAAGAAGAAGAATTGTCTTGGGCCAC 

ACATAAAATACACTAACACTAACAGTAGCTGATGAGCTTTAAAAW 

ACATGAAGAACACCACAGAAGAGAAAGCAAAGGGACTGTAATGATTTATGGATCATTAACAGACATTTATTGTGCACTTATTATTTTTCCAAAAATGT 

TATCCATCCATTTAGCTTCAACTACCACCCATGTGTCAATATGTCCAGCCCACCCGGATATCCATTTCAAACTCAACATATTTAAAGTCG^ 

ACCTTGCTCACAAGAGTGCTCCTCTCCATTTATTCTCTACCATGGTAGATACACTATCAT^ 

AATCTTCCTCACCTCATCTCCCTTATTGAATCAATGCATCTGTATTCTAAATAGCCTCAATATTGTCCCCTTCCTCTCTATTCCACTATCATTGL.^T 

a^Iggacaccattacctctcaccagg^^ 

GCCTGGTGGGAGGTGTTTTGATCATGGGGGCAGGTCCCTCAGCGGCTTGGTGCTATCTTCATGATAGTGAGTTCTTGTGAGATCT 
TATATGGCAACATCCCCCATCATCAACTCTCTCTTGCTCCTGCTTTTGCCATGTGATGTGCCTGCTCCTGCTTTGCCTTCCACCACGAGTAAAAGCTT 

™tgagg^cc?gaW 

CCCACTCTCTGGGTTTTTTTTTTTTTAATTTTTAATCTTTT^ 

TCACAGCTCACTTGTACCCCTGAACTCCTGTGCTGAAGTAGTCTTCCTGCCTCAACCTCAAACGTAGCTGGAACTACAGGTGTTCACCATTACACCCA 
GOTATTTTmSTTTTTTAACTrc 

AGCCTCCCAAAATGCTGGATTACAGGCTTGAGCCACCATGGCCTATCTCAGGTATTTCATTATAGCAATGCAAGAATGGCCTAATACACCAGGGCTA 

tgSagcc^ctaac^^ 

AGTAAAGTACATCTCTCTGAAACACACATCTGACCGTACCACTTCCAAGm^ 

cc^cctggaagLaaggcctattataacctggacctggtgccattccagccttatcttcttccacto 

TCTTTTAACACTCAAGGTTCAGCCTTATGTTCTCTTTCTGTGTCTTGCCCCTTGAGCCTTTGTCATTTACATAGCTCCAACGATTGTCCCTGAGTGAT 
AACTCAGTACCTTCCTCCCCAAAGGTGGAAGTGCTCGTGACTTCCTTAGTTCTGTGTTACTCCTGGTCAATTAGAATAAAAAACTACAAGTGACCTTT 

actcttcaccgttgccttgggcccattcctggacatgtcaaataagccaacaaatgctgtc^ 

TTCATTCCTATGACCACTATCAGAATCAGAAAGATCAGGACCTGACCCATCCTTCACCT^ 
CATGTCGGTCCCTGTGCCCTTGTTTTAAAACCCCAAACAGTTGC^^ 

AAAAAAAAGAAGATAAAAAACGTGACAGGCCCTCAGACTGAACTCGGCATCTTTCTCTCTGAGGCTGGAAGTGCTCATGACTTCCTTAATTCTATGTT 
A^TTCTGGTCAA^CAGACTAAAAAACTACAAGTGATCTACAGAAGTGTCCTCT^ 

AGAAAGACTTTATAAGTCCTTGAACAGCAGGGGTGGGAGCTTGTGGAAAAGTACACAGGTAGCTTCAACAGCACTGTAATGTT 

TGACTTAAATTGAGTTTTTGTTCTTAAATTATGGTTTATAACATATAGAC\TATGTGCACCATCTATATTCTTTTGTACATATCAAATGTCAGGTTTT 
CATTTT^TTGTTTGCAAAAGAGAAGTC^ 

GTGTTTACTACATCAGATAGATCAGAAGATGGGGAAACTGAAGTTCTGAGGAGTTAAGTGGTTTGCCTATGGTAACATAGCTGGAAAGTGTTTTGAGA 

TTTGAATCCACATATATTTGACCCCAAAGCTTGTCTCAGAATAATGCCAGAGGGAATTTGCACGTTTTAAACACAATCTTGCCAAC 

CCCCTGAGTACATGTTGGTATGAAAAATTCCCCAGAATTACAACATCCAATGTCCACCATGAAACATGACAGAGGAAACTTCTCTTTTTGAAGACCCC 

TCTCTCTTCTTTCAGTTTCCCAACTTGCGTCTTCCTTATTCTCCTCCATTTCTCCTTTCAGACTCACTGCTTCCAGCTTTGGCCTCATCTC^ACTTTT 

ACTTCATTTGTMTGGGGCAGAGGCTACCTCAGAGCAGAGGAGGAGGAGAGTTGGGGCGTGTCACCTGTTTTAGAAAGAATCaCA^GTGGGCAGCAG 

TCTGAGGGGCTTGCGCTGGGCAAAGCAGATGTGGACAGAGGGAATCAGGAAAGCTTTGGGTTGGGAGGCATGATAGAGACTCAGAATAGTCAGTAm 

AACAAGTCAGGGGAAGTGGCTAGAAAGAACAGAGACACTGGCATGGCTCACCACAGGATTCAGGATTCC^ 

GTGCGGAACAAATTCCATTAGTAGTGGAGCATCTCATAGCTGAATGACTCAGGCCGCAGAGGAGAAATCCAAGAGAAG 

GTCACTAACGAATCATTATGTAAGTAGATCACCCCCTTTAAATAAATGCAATATACACAAACCCACATTTATAAGACATAATTT^ 

TACCTACTAAAGAATTCTTTCCTTTAAAAAAGAAAAACATGGCCAGGCACGGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAAGCCAAGGTGGGTG 

GATCACCTAAGGTCAGGAGTTCAAGACCAGCCTGGCCAACATGGTGAAACCCCATCTCTACTGAAAATACAAAAAAAAAAA^ 

AGTGGTGTGTGCCTGTAATCTCAGCTACTCAGGAGGGCGAGGCAAGAGAATCACTTGAATCCGGGCGGTGGGGGTTGCAGTGAGCGGAG 

CTGCACTCCAGGCTGGGCAACAGAGCGGAACTCTGTCTCAAAAAGGAATAAAAAAAAAGGAAAAAAGAAAAAAACAAATTTCTCTAACTAGGGACTTC 

TAGTACCTTTCCAGTTGGGTCCAATTGATAGAAATTCCATTAACATCCAATGCACTGTGATAGGAGGGAGGCAACTGGGAATAAAGAAACACGAGGAA 

TCTCGAGTCGGGTGGCCTGAGTCTTAGTCCTGACTATGTTCTTGGGACCTATTCCTACCTGTAAAGTAAGGGCTAATCCTGTACCACCTCTAACCGTC 

ATATAACTTTTAAATCTTAGCCTATCTCTACCCAGTCCTATAAAGCAAGATAGAACTCTGTGTGAAGGCTTCTGATCCTCCTGCTCTGCTGAAAGTAG 

CCAGAAAGGCAGCAAGCTCCTCAGCCTCAGGAACCGAGCCTGAGGCGAGGGGCTGGCTGAAATTGCCTCCGTCTGGCCTGGAGCTGTGCTCTGCTTCT 

CCCCATTTCACTCTAATCTTCAGCTTCAGTCATTTGCCACATCTACTCCTTCAACCATATCTTTCCTCTGCTCTGAGTTTTCTAGAGCCCCATCCCCC 

TTGAATTTATACAAATTTTTGCAATCAACCAGATTGGCCTCCCTGCTCCACTAAACTCATATCCTCAACTGTCTGCTGTCTTCCCCATCATGCTTCCT 

CTTCCACTTGCCAGATTTTGCACAAGATGTCTCATGATCTTGTCCAGGGAAGCCTCCCCAGTTTGGCTGATCTCAGGGCTGCCACAAAGGCACCTGCT 

GATGGGGCAAGTTGAGGACTGAACTGCATTCAGCTTGCCAATTCCTGCACCCAGCTCAGAGCTGTGTCTGCTGGAGGAAGGGAACCTTTTATTTTCTC 

CCAAAAGTATCACCTGTTCCCTGTTCTCCAAGTGACAGGCCACAGTAGGCTCTTTTTAAGCTCTTTTCCTATTTTGCACCACGGTTCCCTTTTTTTTT 

TTTTTTTTTTTTTTTTTTTTTTTATGAGACAAGGTCTCACTCTGTTGTCCAGGCTGGAGTGCAGTGGCGCAATCACGGCTCACTGCAGCCTTGAGCTC 

CC^GGCTCAGGTGATCCTCCCACCTCAACCTCCAAGGTGGCTGGGACCACATGCACATACCACTACACCCATCTAATTTTGTATTTTTTGTAGAGACA 

GGGTTTCGCCATGTTGCCCAGGCTGGTCTCCATCTCCTGGGTTCAAGCGATCCGTGCACCTCAGCCTCCCAAAGTGCTGGGATTATAGGTTCGAGCCA 

cx:gtgccaagccaaaagctagaatcttgtctatgcttttgtgtcctggtgcctgggaaaactttttttctcctgcctcagttcagctcagtgataaat 

AAGGAACTGAGGTTAGATAACAGGTAAAGTCTAGGACCTGCAGGATGAGTGAATCAGGTGAGGGAGTGGTAGTCTTCTTCCTTGTCAGCCAGGCTAGG 

ttcaggggcacctggactgaggcgaggggctggctgaaattgccttgtggagggccctgccagtgatgccccctccagcaaatagggccagctctatg 

CAAATGTGTTCTTGCCCAGGAGTTTGGTTTCTTCTCTCTGAGCTCCTGGCACAGTGGAACCAATGTGAGCAGCTGCTTGGCAGGACAGAGAAGGGCAG 

gctagcagtcccaaagctcgggtgacaggaccaggcccaggagacggggatgttgactggggctttaacagcactcttgatgccaatctcgggctgaa 

AACTCGATATTTCCACTTGGAACAACAAGAATCACCAGCAAGAGAGCTGAGGAGAGGGCAGTATACCGGGGGCGCCCCCTGCAGGCCTCACAGGGTGG 

tgccagaacagaggaaggtggcacaggcagggtggggctttcaggacatccctgagatgatggtgatgacggtgacaatgatgatgaccatgaagaag 
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ACAATGAGGAGGAGGAAGAGGAAGACAGTAGCTAGCATTTACTGAGTACTAACAATGTGTCAGGCATTGCCTTATGTAGTCTTCATGACAACCCTCTA 

AGAGATGAATAATATGGTTTTCTTTTTTTTAGATGAAGAATCTGAGGTTTAACGGGTTAAATAATTGCTCAGGTTCACCCAGCTAGTAGTGGACAGAG 

GTGGGATTTGAACCCAAGTCATTGCCTCCTGAGCTTATATTATCCAGTACCGAATTTCCCACCTTGCCAGGTCATTCCAGGAGCTTCTAGCCCTCCGT 

GTCCATCTCTATGTCTTCCTGCTCCTCTAGCTCATATTTTCTTGATCCAAATTTAAAGGATCTGGATAAGAATAGATCCATATCTGGGATATAATAAT 

ACTGATAACAACAGCAACAACACTTTGCGTTTGTAAACCACTTTCTTCTCTTCATTATTTCCCTGGGGAAAAATAAACAATAAGATATTTCTGTTTCT 

CCAAATTTTGTTCTGATTTTTATCAGTGTTCCTGAAGCTATTTCAATATAGTCATGATCAATTTCTAAGAATATTTTTAGGTTCTGCTTTTTTATGTA 

ACAGTGTGTTATATACACATTCACATATTTAAACACAGCAP.TTATTATGGCTTTACAGTAACCCATGATATTAATATTCCACAGATATTACATTACTG 

AGGCACACTAGGCTAAGGCTGACAACACCAAATGCTGGCAGGAATGTGGAGCAACAGGAACAGGAATTCGTGGCTGATGGGAATGCAAAATGGTACAG 

CTACTTTGGAAGAAAGTGTGGCAGTTTCCTAAAAAACTAAACATACTCTTACCATACGATCCAGGAWCATGCTCCTTGGTATCTACCCAAAGGAGAT 

GAAAACTTACGTCCACATGAAAATCTGCCGATGGATGTTTATAGCAGCTGTATTCATCATGGCCAAATCTTGAAAGCAACCGAGATGTCCTTCAGTAG 

GTAAATAGATAAATAAACCATGGCCATCCTGAAATGGAATATTATTCAGTGCCAAAAAGAAATGAACTACAAAGCCATGAAAAGACATGGAGGAACCT 

TAAATTTACATTACTAAGTGAAAGAAGCCAATTTGA\ATGGCTACATATTGTACAATTCCAACGACATGACATTCTGGAAAAGGAAAATTATGGAAAC 

AGGAAAAAGAGCAGTTGTTGCCAGGGGTTAGGGAAGGGGGATTGACTAGGCAGAGCATAGAGGACTTTTACAGCAATGAGACTATAATGGTGGATACA 

CATCATTATATATTTGTCCAAACCCACAGAGTGTACAACACCAAAAGTGAACCCTAATGTCAGCTATGGACTTTGGGCGATTATGATGTCAATGTAGC 

TTCATCACTTGTAACAAATGTGCCATTCTGGTGGATGTGTGGGGACAGGGGGCATACGGAAAATCTCTATAACTTTCCTCTCAGTTTTGCTCTGAATC 

TAAAACTACCCTTTAAGAAGTCTTCTTTTAAAACAATTTACAAAGCATGAGGTGATACAGATGTGGGAGTTTGGCTCCTGTCTCTGCCCAACTCTGTG 

ACATTCGATAAATTACTTAACATGTCTCTGTTTCAGTTTCCTCATCTATAACTGGGAAAAATAACACCTGTCTTATAGAGTTGCCATGGGGATGACAT 

GAGGCATGTGTCTCGTTCATATCCCATGCTCAGTGAATTAGTAGCAGCAGCCACTGTGTGTTTGTGTGTCTTTATCCCTCCTGGGTTAATGAGCTCCT 

TGTGGGCAGGGACTCACCCATTCTGTAACCACCCCATCTAACACACTGCCTGGCACTTGGGCTCCGCAGAAGTTTGCCGAGTGAWACTTAGTAAGCC 

CTAACCTAGGCTTTTCTCTCTGGTGGACATTTGGGTTGTTTCTAGGGTTTTTGCTATGAATAAAACACATTTCAAAGCCCTTTGTGGTTTTTTTGGTT 

TTTGTTTGTTTGTTTTTTCTTCGTTTGATCTGCTGACTCTGTGAAGCAGGCAGAAAGGGGATATTTGCTCTTGTCCACACCCTGGTACAGATGGAATA 

ACTGTGGCTCAGGGAAGTGAAGTGACTCCTATGGGACACAGTGCAAATCAGTGGCAATAATTAGAACCCCTGACCCTGCCTCCCTTCCTTTAGTAGAT 

CTATTTTCCTTCTAGCTACCGCCTTCTGGATCCATGGCCTCTCCAAAACTAGACCATGATGGTCAGCCTGACCTGAGAGCAGCACCTGCACGCAGAGA 

CCCATGTTGAAGGTGGTGAGCTGCCAGCTACCAGATGGCCCTCTGAAACCCCAGGGAACCTAGCACCTTATTCTCAAATACATGAGGGCTTGTATTTT 

CCCCCAGGAAGGAGCTTCTTAGGAAAGAGCCAGCGTGCCAGCTTTGTTTTTCTTTCTTCTTCTTTTTTTTTTTTTCCTATGAGGGGGTGAGGAGCCAA 

GCTCTGAGTTGTCCAGGAGGAGGGACTTTGGCTAAAAATAGCTATGGCGTGTGGTTTGGATCAACCCCTAGTGGTACCCAGGACTGGGGAGGGGAGGG 

GGATGCTCTGGAGCTGTCGCCAGACTGGTTGCCGTGGAAACAAGAGAGGAGCAGGGGAGCCTGGGAAGTAGGGATGACACAGATAGCAAGTCCTAGTC 

AGAGCTGCCGCTACATTTAGGAGAAACAGCGGTGTCTGCGGCTCCCACCCTTCGGGGGGCCCGTGGGGGGGGCGGTGTCAGGGGCATGGACGCCACCC 

CCCAGGGGTCTCTGCTGCCGGCTACTCTCCTCTCCACGTGCTGTGAGTTGAGTTGCGGGGGACTTGGGGTTTGGGCCCCTATTTCCAAGGCAAGTGGG 

GGTTTGGGAGGAGCTGGTTCTTGGGGGAGTTTTCACCAGGTCTCTCCTTCCAAAAAATGAGCCCCCTTACTCCCCAGCTCTCTAGAGGGAGGAAGAGG 

GGCCCAGGAAAAGTGGTATTGCAATCTTCTGCAAAGGGGTCATAGCATGCACAAGAAATGAGGAGTAGGTTGGAGGAACTGAAATTCTTGGAGGGAAG 

ATGGAGAAATCAAGTCCTTGATCTTGAGATAGAGGTAACAATTTCACACTTTTCCTTCCCCTGAGAAAAGTGCAGTCCCCCACTCAGGAAGACAGGAT 

GTGGGACACATTCAAAATAAGGTTTACCTAGATCCCTGGGGCAATGGAGAGTGAGAGAGTTCTGGGGGTGATCCGACATCGGGGTTCCTTGCCCATCC 

CTGGGCAGAGAGATCTGTCTAGGCAAGCCGACTGGGGGTCAGATTACCTAAGACCCTGAGAGAACATCTGGAAGCCCACCTGGGACTAAAGCTAGGAT 

AATGGGAGCAGGGTCGTTTTCTGCATGACCTGGGGTCTCTGAGCCAGTCAATGCTTACTCTTCCTGAGGACATCTGAGCTTCAGGAAAGGAAAAGGAA 

GCCCATTGTTGGGGGCAGGGGAAACCCTAATCTTCCATTGCCATGGGGCTCTTGGACCCTGTGTCCCCTGACTCCATGGACAATAAATGCAGGGGGTG 

CCCCTAAGCTCAAAGCCATTTCATTTTGATTTCTCTTCCTACCTTCTCTACCCCAAGACACACAAACACACACACACACACCCTCTCCAGAGTGCTGA 

CTGCAGAGGACCTCACCCCAGAACATAAGATGCTGGAGTGCTAGGTTTAGAGTCACATACCCAGGCAGTTTCTCCCCAGGACCTGGTCAACCATCCAG 

GCCATCTGTGGTTCCTATGGCACACTCCTCCATCCCCCACCCACTAGCCAGCCCACGTTTCCGTGGAGTGGGAGGAGAGGATCATTCCCAGGAAAGAG 

AAGGGAAGGTGGAAGAGTCCCAAATCCTATTCTAAACCTTTCCCTGTATGGTCCATATCTCCTAGAGGACCCTGGGTGCTTTGGGGAAGGGCTCTGGA 

CCTCTCTCAGAGCAGATTGCAGCTCAGAGAGCTCCTCAGAGGCAAGCATGTGAAGAAAAATCAGGTGGGCTTCGCTTGGAATGTGGGCTTTCGGGCAT 

ATGGCAGGTGGGGGCGGGGCTGGTGTTAGGATAGTCCATGGGAAGTAAGAGGCTGGGGGAAAATATAACTAGAGGGAGTGGGGAAATAAATGTGGGTG 

CTTAGTGCTTCACCTGATCTGATTCCATGTCTCTCATGAAGAATAGGATCCCAGAGGGATACGAGCCTAACTCTTTATAACTCTGGGCTTCCTTTCCC 

AGGCTTCTGTGTTGGGATCTTCCAGTTCCCCTCCCCATTTGCAGGCTGTCTCCACTAGGAGAAAAAACCCAAGGGAAATGAGGCTGGCCCAAGAGCAG 

CAGTGATCGTGGGTAGGTCTCAGGGAGGATTTCTAGTGGGAATTTCCTAATGTTCCACCCTTGTGCACTGGAGGGTTTCCACTGACTTTCCACAGCTT 

TCATTTCTTTCTCGTTTGTAAGCATGTTGAGGGGAGGGAATGGAGCGGAGTGAGTGAGGTCCAAGGAGGGAAGAATGAGAAAGACTGTGTATCAGTCT 

TGGGGTGAACTTCAAAACAGCCTGCGAGGAGAGCCATTGGTGGCTGCACTGGCTACAGCTGGGGAAGGGATGGTGGAAGTCCTTAGGGCAGGGAGGGC 

TCCATTACCCGCCTGCCCCCCTCCCCAAAAAGCCCCCAGTCTATTGATTTCAGGAAATCACTAGGGGGATCTGGGCCTGGGTCTTTGGCCCCGGGGCT 

GCCCCTGAGGTGCTGCACACCCCAGCTGGAGGTGATGGCACCAAAATATCTGGTACCTCCTTCCCCTGAAAATCATCGTGGAACTTGCACAGTTCTAT 

CCAGTTCAGGTACATCATTCCATTTGACCCTCACAACTTTCTGAGCCTGGGGGGCAGTTAGGGCTGAATGTGTTATTCCCAGAAATAGAGGCCAGGCA 

ACACGAAGGGACTCGCCCAGGGCCCCCCAGGGCTCGGTGCTGGCCCTGATGCCCCGTGCCTCCCCATCTCCCGAGGGGCCACTCATTCGGCAAACCTT 

TATTAAGCCCCTCCAGGACCCCCGACGCCGCCTAGGCGCCCAGCGACGCGCGGCAGGTGGCAGCAGCTCGGGCCCCCGCCGCACTCCAGGCGCCCGCA 

GCGCTCGCCCTGACGCGGCCGCCATGGCGCAGGAGAACGCGGCCTTCTCGCCCGGGCAGGAGGAGCCGCCGCGGCGCCGCGGCCGCCAGCGCTACGTG 

GAGAAGGATGGCCGGTGCAACGTGCAGCAGGGCAACGTGCGCGAGACATACCGCTACCTGACGGACCTGTTCACCACGCTGGTGGACCTGCAGTGGCG 

CCTCAGCCTGTTGTTCTTCGTCCTGGCCTACGCGCTCACCTGGCTCTTCTTCGGCGCCATCTGGTGGCTGATCGCCTACGGCCGCGGCGACCTGGAGC 

ACCTGGAGGACACCGCGTGGACGCCGTGCGTCAACAACCTCAACGGCTTCGTGGCCGCCTTCCTCTTCTCCATCGAGACCGAGACCACCATCGGCTAC 

GGGCACCGCGTCATCACCGACCAGTGCCCCGAGGGCATCGTGCTGCTGCTGCTGCAGGCCATCCTGGGCTCCATGGTGAACGCCTTCATGGTGGGCTG 

CATGTTCGTCAAGATCTCGCAGCCCAACAAGCGCGCAGCCACGCTCGTCTTCTCCTCGCACGCCGTGGTGTCGCTGCGCGACGGGCGCCTCTGCCTCA 

TGTTCCGCGTGGGCGACTTGCGCTCCTCACACATAGTGGAGGCCTCCATCCGCGCCAAGCTCATCCGCTCGCGCCAGACGCTGGAGGGCGAGTTCATC 

CCGCTGCACCAGACCGACCTCAGCGTGGGCTTCGACACGGGAGACGACCGCCTCTTCCTCGTCTCGCCGCTGGTTATCAGCCACGAGATCGACGCCGC 

CAGCCCCTTCTGGGAGGCGTCGCGCCGTGCCCTCGAGAGGGACGACTTCGAGATCGTCGTTATCCTCGAGGGCATGGTGGAAGCCACGGGTGCGAGCA 

GGCCTGGGGAGGGGAGCGGGGTTGGCAGAGGGTGGGCGGGACCGAGGAAGGCAGGGGCGAGACTAGGGGCCAGGGGAGCTGGGGAGGATGGATGGAGG 

GGCTGGTGGAGGATGAGACAGTGAGGTGAGACAGGGGTCGGAGGCGGGAGTGGAACCGAGCAACGCCGCAGAAGGCCAAGAGAAAGCTTGGAGGAATT 

"^^ T ° G ^ ACTGGCGTGGGGCCCTGGGCCCAGA ^AATGTGTCACTTGGAATAGGGACAGTAAT^^ 

G ^ G ^ GGGGAGTTCC ^ GCACTTTCTAOT 

AGAGATGAGATTGCTCCAATGAGAAATTAAGGAAGTTGTCCACTTTCCTAAGCCAATAAGTGGCCATGCCTGGATTGGACACAGGCAATGTGGCTTCA 
ATGTTTAGTGGTCCCGAGTTGGAAGGAGGGGTTAGGTTCAGGGGTTTTCTCACTGCAGTCAGGTTCAGGCCCCTGGAATTTGACGGTGAAGGTTTTCC 
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ATTGCCTGAGTTATTTCTAGGCCGGATCTTGAGGGGAGTTTAATACCTAGTCTCACTTGTACCTCGGTTTCCCAATTCATCCATTTCCACTGAC^GG 
GATATAGATGATGTTACCTTTTCTAGCTCTTTTCCAAAAGGAACTGGCAACTCATCTGTGATGTCAATAAGTCCAACCCAGACCTACACAGTGAAGGC 

tttgggagcagg?ga1a^g^ 

ggtggLgaccaaaggcccactagggggcgccgcagtccctcctctgacgccagagctgc^ 
tcagatcctttccctggcccctttaggctgagactccgcttcacaccc^ 

tcctcttcccccactcaccccgttccctttcctctctctccagctgtcactccttttctgccagtatctcaggcaggcccctcaccctccagggaagt 

tgctgcccggccctcttttctctttgtaccccc^gccctgccctctcctcctcgaagcccttctctccccagtgtcccttatgcctctttctc^ 

tcccactggatactttctattccaacttcaccgaggaataccaatgtctcagcgccaggctttccga^ 

cactcttctgtttccccttgttccgagatggatatgggttgggggcaagaccctgtggcagaaaggagaatgacctgccctgaggggtgcaccagccc 

aacaggaagataggacacaagccccgggcagggaggaccaggacagaggagatgaggataggaatctgtctgtttttctagagagataaag^ 

ggatggtaatattttgggtgagacagtcaggattcaaaacgcttttgaaaagcaagaataatgagccaaaacccagcaagatgaca^taaaatgaat 

AAtTATAAAATTCTACATTTAGGCTTTAAAAAAATCACTTATGTAAGCACAGCATGGAAGAGCACTGGT 

ACAGTCTTGATGTCGTAGCAATGTGATGCAGCCTCCAAAATGATTATGTAATGTTATCCTGGGCCCTATTAGTGAAAGCATCATGGCCAGAAGAGAGA 
GATGGTGCGOTCTCTCTTATGCACGGAGCAGGCCACAGTTGGA^ 

atcSSotaga™ 

CTCC^G^T™ACTCAGA^CTGTGAAGTGG 

aIccca^ctattagagctatcatacaaaggagtgggccctttatgaagtggtgagctatca^^ 

TGTTAGAAATGCTCCTTTGGGGAGCCCTGTATGGAGTGAGAAGTTGGACTAGAGGATCCCTAAGGTTAGTTTCAAGGTTAAGCTTT^TTGGTTGGCA 

tcaccSgacaggaggggaaaaaagagctggacattaagaggagttggggcaaatggagaagacacgagggagctgggtaagaacaggag^ 

AGGGGGGGAAATGGACTGGACCAAAGGGAGGTGGGAGCCCTTAGGAAGGAATAGAAGGGAGGGTGCTGGGAGTAGGGTTC^ 

GGGAAGCCTGGAGCTGAGATTCCCCCTGACCGGTGCCCCTCCTCCCAGGAATGACATGCCAAGCTCGGAGCTCCTACCTGGTAGACGAGGTGCTGTGG 

gIccaccgcttcacgtcagtgctgactctggaggacggct^^ 

CAGTGCTCGAGAGCTGGCAGAGGCTGCCGCCCGCCTTGATGCCCATCTCTACTGGTCCATCCCCAGCCGGCTGGATGAGAAGGTGGAGGAGGAOT 
CGGGGGAGGGGGCGGGTGGGGAAGCTGGGGCTGACAAGGAGCAGAATGGCTGCCTGCCACCCCCAGAGAGTGAGTCCAAGGTGTdACCAGCTTCCTCC 
AGACCCCTGTGGCAGACCGGGGGCCAGACACAGATACATGGGGAACTGCATATCGGAGGTGGTGGAGGAGGAGGAGGAGGAGGAAGGCAAAGCCCCTG 
GAAATGTGCTAAAGTTGGAAAGTCCCCGTCCCCCAGAACCTCAAGTCTAG^ 

GGGCCGGGTGAAAATGCCAGTCTGTGTTTGACCTTCACATTTGTTCATGAGTGGATGGATGGACAGAATGATGGACTTTTGGGGGTTGGATGGGAAGA 

TGGTAGCAGATAAAGACAGCTGACAGATACATAGAT(MACCAGTAGACAACTGGTCCACTCAGGGCTGCCACTAACCTGTAGAACA 

TTTTAAMMGAACCCTTTTC^^ 

CCTCTTCTGCCAGCCTCCCCACATATGGCACAACTGTCTAATGACACGGTAGGCCAAGCTGAAGTGAAGGAGAAAGGAGCCGGACCAAGATGGGCACA 

tgIggISgtgccctcctagctcc^ccctcaccaggatgaaggcgtgcaaggggctcagcaaggtgtg^ 

AGGCAGAGCGGGGAGGTGCCTGAGCTGGGGCCTGGAGAGGGGCCTGGGAAAGGAAAACCAGGGATAGCTATTTTCTTACAGTGGAGTGAGATCTTACA 
GGTATCAGGCACAGGCAGGAAGAGAGAGAGAGAGGTTCTGGGGAGGAAGGGCCAGGAGAGAGATCTAGAAAGTGGGTTCACTAGAGCTGGGAAAC^ 
GAGCCCCTAGGAAAGCAGTGTGTCCTTGGGGCACAGTCATTCACATCACTGATTGGGTGCCATGTGGAGTGGACATTCAAAAACCTGGTTCCTGTCCT 

caaaataaggggcacctgggaaaacagaggaatctacctgtggtgactgaacgagggataattcaaactgac^ 

GGGAGTGTGGGTGATCAGAAGGCTGGGGCCAGTGTAAGGCATAGGGAATATGTAAGTCAGGAGTTAGAAATCTCCAGTGTGCGTTGGAATCACCTGGA 

gggcttggtaaaacacagatttttgggctccactccaagggtttctgacccaagaggtggggaccaaaaccatgcattcctaagaagtccccaggtca 

TGCTGCTGTTGCTGGACTGAGGACCACACTTTGAGAACCTGTGCTCTAAGTGAATACTTGGAAGTCGTTTCAGGAGATGGGGCATAGAAACTGAGGAG 
TAGCTGAGAGGAAGATGAAGAGAAGCTGAGAAGAAGCTGAGGATCCTCACAGGAGCAGACAGAGAAATGTGAAGGGTGGGGTTTTATGTGTGGG^ 
GGACCCGAAGCCCAGGCTGAAGAGTTTAACTTTGGGCCCAGAAACTCAACCATCAATGGAAACAGGGCAGTGACAAGTGGAGGGGGTGTCTGGAAGCT 
GAGCAGGCCCGACAGAGAGATGAAGCCATCAGAAGGACTTGAGGGGGCTCCTGGGGAGGTCGGGGGGAGGTGGAGCAGGAAGAGTTTTAGGGGCAAAG 
GACAGAACCCCTTGTAGGACTGGAGGCAAGATTGAATGTGGGAGAAAATCGGAGAGAAGCGATAGGAGTTAGAACATCTGGATGTGTCTGCAGCCTGC 
TGTCAGCCCAATTGGGCCAGGGGGTCCCAAAGACGCATATTCTCACCCCACCTCCACCTGCTTCCTGATCACATCCCAGTCACCAGCGGCAGCTTCCT 
GGATAGTGAGGGAGAACAACTGCAAGTTGAGAGAGGCAGAGGGGTGGAAGGGACCTGAAGCTGGCCTGGAGAAAAGCATAGGCCCAGGAGAGCCTGCC 
CTGGGACAGCGCCTGTCTCCCACACAGCAGCACTGGCCCAGCAAGGACCTCCTCCCTTGGCCCTGGCCACATCCCACTCCTGCCCTXTCATAAGCCCC 
CTGGGGAAAGCACTCCAGTCTTCTCTGTTCCAGGCTGGGCAGATAGGGTCCTATGGGGCACAGCCAGGGTCCTATGGGCATAGCCAGGGCCCTATGGG 
TCCTCTGGAAGCAAGAAAGGGGGCCATGGAAGCAGCCCAGACAGCTGGGGTTCACTCAGAGAGGACCCAAGTCCCAGTCCCTTCCTTTCAGTCAAAAC 
. ACGGATATCTTTGCCTCAGGTCACAGGGCCACTGGGGCCCTGTCATCAAAGATGAGATTCCTGAAGCCTGGCATTGACTGGTCCCCTAAGAACAGATG 
TTGGGATGGAGAATGGGGATTCATTTGGGTTTCAGTAAAACAGGGGGGTCTGGACAAGAGCGGGTGGGCTACTTGGTATCCACACACACGCACTCACA 
CAGGAGCCAACCCATTGCAGCTGAACAAGCAGAGAAACTCAGTCTGGAAAGGCCCCTCCTGCCTGCTGAAGTCACTGAGACCCTGCCACACCTCTCCT 
CGCCACTGTC^CCACTCAGGGCACCACTGTACAGTGCAACAAGTCAGGAGACCTAGGTCCTACTCCTGACACTTGCTAATTAGCTCTATGACTCTGGG 
CAAATCGCATATCTGGGCCTCAGTTTCCTCATCTGTAAAAATGACAGCAAACTCGTAATGCTCAATAAATGTTTAAATAACAACTGAAGGAGGCCTGC 
CAGATGCCTCTTAAGGTGCCGTGCAGGTAAGAATTTTAGGATCAGAGAATCCTTAGGCAAGAAAATTCATGAAACTCCTGGGGCACTGGAGGAGGGGT 
GAAGCTGAAGGGTGGGAGGGAGGAGACCCCAGGGTAGGTACAGGCAGGTGAAGCGGGTATATGCAGGTGTAGTGGGTATATGCGGGTAGAGGGTATAT 
GCAGGTACAGCGAGTACATGTGGGTGCAATGGCTCTGTGGACACACAGGCCCTCCCCTGACTGCCTGTTGTCCCAGCCTGAGTATCAGTTGTGTTCTG 
AGGCTTCTATTCTGCTGCTATGGGTCAGAAGGAACAACAATTTCAGCCCCAGGGCCTAGTGGGAGGAGTCAGGTCCAAGACTAGCCTGACCAGGAGAA 
TGAGACGTGGGAAGAGTTGGGGAAAGTCTGGGAAGCTGAGAAAAGGCACTGCCCCTGGAGGCCCATGCCCTTTAACATGGGAGAAGCTGGTGCGGGGG 
TGACCACAGGCAGCTGGAACCTACCCTCCXTTTCTATGCTTCCCTCCCCAAGTAGGAGTCCAATCAGGAGTTGTCTCAGCCCCGACAGTTCAGGCTGC 
AGATGGAACCCAGGTGTCCCCTCCTGGGGTGGGTGGCATGGCCCATGGAGGCCAGATGGTGTTTGTGGTGGGAAGAGAGGCCTGGGTCATCCAGAATA 
GGTTGTCAATCCCCAACCACCTCCCTACTATGCACCCTGAGCGTTTTACAGTCTCATGGTAGGGAAGACACAGCCAAGCCTGCTTTTTATAAAACAAG 
TTTATTCACATTTTAGAAAAACTAATTCCAGGACAGGAAATGGCCTCCCTATAGGATCCCTAAGAGATCAAGAACAGAAGGCCAGAGGGAGGGGCTTG 
GGAGGGAAGGAGTGGGGAAGGGGAGGCACGTCTCCCATTCTGGGTAGTGGGAGGTCAAATAAATTAAAGGAAGAGTGGACAGAGGGAGAGGGTGTCCA 
GGCAACCAGAGGAGGGCTTGGAGCTGGGCCGGAAGACAGTCGACACCTGCAAGACCTGAAAAGGGTGeCCGGTGTGGGCTAAGGACAGAGAGCCCTGA 
GTGGGGCTCCCTCGCGGCCTCCACCCCTTAACAGGGCCCTGTGGATCTGAGCTGCCTACTCCTCCTCCAGGTGGGGCCTGGGAGGGAGCAGCTTGGTT 
CAGGACTTGGGGGTGGGAAGCCCAATGAAAACAAGGTTGGGGGGTTCTTTTCCCTCACCTGGGGAGTAAGGGATCACCGTTTTCGAAGCCTCTTCATG 
AAGCAGCAAGTGATGGTACCAAGGACAGTGGCACCAGTGACTAGGGCCACCCCTGTACCCACCAGCAGAGGCACAAATAGGGTGTCCAGGGCTGGGGG 
AGAGAGGATGACTGTTCAGAGAGGATGCCATCATCCTCCACCCATACACTTGCCTCTGCGCTTTCCCCATCAAGTTCTCTGAACCCACCTTCTCCATT 
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'ATGGGAAGGGAAGGCCAGTGGCAGAGGCCA 
.GGCCCTGAGCGGGCACTGCCCGCCTGGTAC 
'CAAGCTGTGTAGTCTCAGCCGATGGCTTCG 
'GGCCTACGCCACCCACCAGCTGGGCAGGGA 
CCACCCCGCACAGAGATGTTGCACAGCAGG 



•CCCAGATCTGGGTCCTGTACTGTCCAGGAGTAGAGGCTATTCAACCCAACAGT( 



'CTTCTTCGTT 



tutt; 'i i Lkac gf* 



AGCCAAGTGCCATTTGGGAGACAGGAAGAAGGGCAAAGAGGGACCC^ 

TGCGTGGAGCGCAACTGGGAGAGACTTACTTCAAAGATrrTrr^^n^^ G St GGAGATGGGGGTGAGAGAG GGAACTGCCCCCAGTTGATGAAG 

f==l==llilllill 

GCGGGTTCTGGGGGGCCGGAAGGGTGGGGGGCGCATGCCCAGGTTGAGGGCAGGAAGCGGGGCAG^ 
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AGCTGCCGAATCCCCTCCCTCCGCCCCTCCCGCTGCTTTCCCTCCAGCCCTCGGCAGTTCTGAAACCATTCTCGCCCCGGCCCGCCCCGGCACCGCCC 

CTTCCACCG^CCCGTCTAGG^ 
ScCCCGTCCCCGCAGGGCT^^ 

CGCAGGAGTGAGCTAACTGCACCTCTGCGCATCGAAATTCCCACCCACCCTC^^ 
TTGGGTGCAGGGTCCCTGGGATTGGCGAGGTGACTGTGACCACGCATTTAGAA^ 

GAAGTAGGGGTTGGCGGAAGCCAGGAGTTCCTGAATGCGAAGGGTTTGAGCTGAAGGGCGCTTCCAGGATCCAGAAGGTCACTGGAGACCTGTTTTTC 
ACCCCCTCAGAGGGCAAAACCAAAAGAAAAATGGATTAGGAGAGGGGG 

TGCTGCCGGCTACTCTCCTCTCCACGTGCTCCCCTCCAGGACCCCCGACGCCGCCTAGGCGCCCAGCGACGCGCGGCAG^ 

CCGCCGCACTCCAGGCGCCCGCAGCGCTCGCCCTGACGCGGCCGCCATGGCGCAGGAGAACGCGGCCTTCTCGCCCGGGCAGGAG^ 

GCCGCGGCCGCCAGCGCTACGTGGAGAAGGATGGCCGGTGCAACGTGCAG^ 

ACGCTGGTGGACCTGCAGTGGCGC^ 

CTA^CCGCGGCGAcS 

AGACCGAGACC^CCATCGGCTAC^ 

gtgSSccttcatggtgggctg^ 

GCGCGACGGGCGCCTCTGCCTCATGTTCCGCGTG 

agacgctgIagggcgagttc 

ATCAGCCACGAGATCGACGCCGCCAGCCCCTTCTGGGAGGCGTCGCGCCGTGCCCTCGAG 

GGTGGAMCraCGGGAATGACATGCCAAGCTCGGAGCTCCTACCTGGTAGACGAGGTGCTGTGGGGCCACCGCTTC^ 

ACGGCTTCTACGAAGTGGACTATGCCAGCTTTCACGAGACTTTTGAGGTGCCCACACCTTCGTGCAGTGCTCGAGAGCTGGCAGAGGCTGCCGCCCGC 

Sgagcagaatggctgcctgccacccccagagagtgagtccaaggtgtga^ 

^atggggaactgcatatcggaggtggtggaggaggaggaggaggaggaaggcaaagcccctgga^^ 

Laacct<^gtctagaaaccagtatggaagggaggggtcctgatttcagggaaatggagggtggggccgggtgaaaatgccactctot 

tc^Stcatgagtggatggatggacagaatgatggact™ 

atggaccagtagacaactggtccactgagggctgccactaacctgtagaacacccctgtgcaaattttaaaaagg^ 
tgtctaatgacacggtaggccaagctgaagtgaaggagaaaggagccggaccaagatgggcacatgaggagggtgccctcctagctccaccctcacca 

GGMG^COTGCAAGGGGCTCAGC^ 

G^CTGGGGAGGAAGGGCCAGGAGAGAGATCTAGAAAGTGGGTTCACTAGAGCTGGGAAACAGGGAGCCCCTAGGAAAGCAGTGTGTCCTTGGGGCAC 

agtcIttcacat^ctgattLgtgccatgtggagtggaca^ 
tacSg^tgIctgaIcgagggataattcaaactgacaacctgtgcagtcccg 
tamgcatagggaatatgtaagtcaggagttagaaatctccagtgtgcg™ 
cc^gggtttctgacccaagaggtggggaccaaaaccatgcattcctaagaagtcc 

ga^ctgtgctctaagtgaatacttggaagtcgtttcaggacatggggcatagaaactgaggagtagctgagaggaagat 
ag^tgaggatcctcacaggagcagacagagaaatgtgaagggtggggttttatgtgtgggaaagggacccgaagcccaggctgaagagtttaacttt 

GGCCCAGAAACTCAACCATCAATGGAAACAGGGCAGTGAa^GTGGAGGGGGTGTCTGGAAGCTGAGCAGGCCCGAO^GAGAG&TGAAG 
GCA^CAG^GCAACGTGCGCGAGACATACCGCTACCTGACGGACCTGTT 

TGGCCTACGCGCTCACCTGGCTCTTCTTCGGCGCCATCTGGTGGCTGATCGCCTACGGCCGCGGCGACCTGGAGCACCTGGAGGACACCGCGTGGAC^ 

rCGTCCGTCAACAACCTCAACGGCTTCGTGGCCGCCTTCCTCTTCTCCATCGAC^CCGAGACCACC 

GTGCCCCGAG^GC^TCGTG^TGCTGCTG^ 

CC^C^GCGCGC^CcIraCT^ 

TCCTCACACATAGTGGAGGCCTCCATCCGCGCCAAGCTCATCCGCTCGCGCCAGACGCTGGAGGGCGAGTTCATCCCGCTGCACCAGACCGA^ 

CGTGGGCTTCGACACGGGAGACGACCGCCTCTTCCTCGTCTCGCCGCTGGTTATCAGCCACGAGATCGACGCCGCCAGCCCCTTC 

GCCGTGCCCTCGAGAGGGACGACTTCGAGATCGTCGTTATCCTCGAGGGCATGGTGGAAGCCACGGGAATGACATGCCAAGCTCGGAGCTCCT 

GTAGACGAGGTGCTGTGGGGCCACCGCTTCACGTCAGTGCTGACTCTGGAGGACGGCTTCTACGAAGTGGACTATGCCAGCTTTCACGAGACT 

GGTGCCCACACCTTCGTGCAGTGCTCGAGAGCTGGCAGAGGCTGCCGCCCGCCTTGATGCCCATCTCTACTGGTCCATCCCCAGCCG^ 

AGGTGGAGGAGGAGGGGGCGGGGGAGGGGGCGGGTGGGGAAGCTGGGGCTGACAAGGAGCAGAATGGCTGCCTGCCACCCCCAGAGAGTGAGTCCAAG 
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TABLE 6 



MOUSE NOMENCLATURE 
ICSGNM Ppp3cc 
Celera mCG3361 

HUMAN NOMENCLATURE 
HGNC PPP3CC 
Celera hCG15020 

MOUSE SEQUENCE - GENOMIC 

TTAGGTAGATAGTTGGCTTTATACTTGCTACATATGCCAGCTTGGCTTCAAACTTGAGCTGATCCTCCTGCCCCTGTCTCCTGCCTCTGCTTCCCAAG 
TGCTGAGATTACAAGCTGTCTGTACGGTTGTACGTGGCCTTTTTATCTTGTTTATGTGAATTATTTTATCTTACTTAACTAGAATGTAAAGAGGCTCC 
TGTGTTAATCTTATATATGCCGCATGCTACCACACAGTGAGATAGATAGTAGTAGATAAATATTTACTTAACTATAATGTAATTATTTCTTTGGTTAG 
TATTTTTCCCTTGGCATTTTAGAATTTTTACTTTAAAAACCTTTCTAGCTCATTGTCTACCAAAGATTCCAGAGCTTCACTTTAGACAAACATCACTG 
TTACTCAGAAGTCTAGTCTGGGTATAGAAACGGATTCATTAGTATGTAGTGTTCATGTTAGTAAATCTCCCAGCCTTTTATCAAGATGGTACTGATGA 
CTGCACTTGAACTGTTAATCTCCTGCCTGCCGTAGGAGATAGAGACTGCGATGTCTAAGCTTCATAAAGAAACGGAGTGTGTGACCTTGCACACCAGT 
CGTCCTTAGCTCTTCTTAGTAAGGAAGCAGGTGATGGTAGTTGTGGCTAGTGCATTTCCTCGGTGCGTGTTGCATTTTTGTTGGTTTGTTTTGAGACA 
GAGTCCCACGTAGCCCAGGGTAACCTCTAGCTATGTAGCTGAGGTGGTTGAGCCAATCCTTCCAGTCTTAACCATGCCTGGTTAAGTTTGTTGCTTTT 
AAATACAATCAAGGAGGTCGGCAGTCTGAGTCTGGAAGTGAGTGACAGAAGAATAAAATGCCCCGTCGTCGCTTCAGGGAAGAGGGCAGTGGGCTTGG 
GGCCTGTTGCACATAACTGACGTTGACACCATAAAGGTGTCATGTGGTTTAGTATTTTTATCTTGGCTCTTGGTTCTCTTTCAGACTAGAGCTTCAAG 
TTTCTTACAATATTTTGGTGCAACTCAGGGGTGAAGTGTGTTAAAAATAACTTGATAATAGTTGATATCCTGGACTTTTGTTTCAGTCTCTGAAGAAT 
TGGATGCAAGTCAGGTTTATGATGTCTAACCCTTTCCTCTTAATGCCTTGTGCATGCTTCTTTTAAGAATAGAATTCTTGGAGGTTTATCTAGAACTG 
TGTCAAATCCCGTTTCTTTTGATAACTGCATCTTGCATCTGTTCTGTCTACATAGTTACTGCTTACCTCAAACTTGCTGATTGATCTCTCTGATTATC 
TTCATTCCAGCCCACAGCAGAATGCTCTGATTTGTGTATTAGGAAGAAGGGATCTGGGAGATGGCTCAGTGGGCAAAGTGCTTGCTATGCAAGCATGA 
AGGCCAGAGTTTGAACCTAGCACTCCTGTGGTAGCCAGTGCCTGTACTTCCAGTGCTGAGGAGGTGGAGGCTGGTGGGTCCCGGGCACACATGCACAC 
ACCCAAGGAAGCCAGAAGAGGGCGCTGGGTCCTTTGGAGCACTTGTGAACCTCCCTATTTGAGTACTGGGAACCAAACTCTGGTCTTCTGAAAAGTGT 
TCATAACTACTGAATCATCTCTCTATCCCTATCTGTTCATTTTTTTAAAGACACATCGCGCGCGTGTGTGTGTATGTGTGTGTGTGTGTGTGTAAAAA 
TTAGGCCAGACACAACAGTGGGTAGCAGATAGCTTAAACATCAATAAATTCATCTTTAAAATGTGGTTGTGGAGGCCATACAATAAAGTTAATGCAGA 
TTTCAAATTTTACTTTGGTTAAAATGAGATTATGGAATTGATAGGCTACTGAGAAATTTAACTGAAAATCTGAAAGAAAAGGACAAATAGCCCCTTGG 
TCAGTGAGATTAATAGTTTGTTTTAGAAAGATAAGATGTACTTTTAAATATTGTCTAGGTTGAAATGCCTTCTTTTAAAAGGTATGCTTAGGGAGAGC 
ACTTGTAATGTGTATGATGGGGTTCCAGATAGCTTTAATATGTGAGTTTATTTTTAGTCATCTATATTTAAAGAACTGTAAAATTAGCCATATGCATG 
AAAAGTAGGCAAAAGATACCAAAGTCCTCACTGATGATTCATGGATGAGCAGAGTAGACTGGCCGGTAAATACAGCTTACAGCTTGCAGGGACATTAT 
TTCTTTATCAGCAAAGCAATCAGCAGGGAGCCTTTTAATATTTCACAGCAGCAGACTACCTAGGTGATCCTGGCTCTGTAAATTATATTGTTATCAGT 
ATTTATTTGTATAAGAAAATTTGAGTAGCTTGCTACTAAATTAAAATATTTACAGTATAACTGACTGTAAAAACTGTATTTCAGCAACACAGGTAATT 
ATGCTTATTTTATTATGTTACCAGTGGTCATTTTAATTGGTAGGCTTCTAAGAGATTTGTGTATTTTTTTATACTCCTTAATTTTAAAAAATAGTTTT 
CTATTCTCTATACTGTGAGTGTGTGTGTGGTGGTGGGATCAAATGCAGAGCCTTGAATATGCTAAGCAAGAGTTCTACCACTGAGCTGTATCCCTAGC 
CCAATATATAATATCTGTGATTCTAAGAATTCTTTAGGGGCTAAAGAGATGGCTCAATAGTTAAAATCTCTTACTGTTCATGCATGTATACACACACA 
GTGGTGTTCATGCATGTATACACACACAGTGGTGGTGGTGGTGGTGTTATTTTGAGGCAGCATCTCTTTATATAACCTTGGCTATCTTGCCTCTGCCT 
CTAGTGCAGGGATTAAAGGTGTGTGCTACCACATAGAGCTTTAGTTTTACTTTTGAAACAGAATCTTTCAATAGCCTTGAGCTCACCAAGCAGGCTAT 
GCAAACAGGATAGTATGCTCTGGAACCCTATCTCTGTCTCTAAGGCACTAGGATTATGTGTGCCTGCCAACCTTTTTTATATGGGTTCTAAGAATTGA 
ACTTGAGACCTTGTGCTTGAAAGGCACTGAACCATCTCACTAGCCCTGTGGTTTGCTTCAGTAAGTTAAAGACCTCAAGCTCACTACCACCTTGAACT 
GCTTTATAATTTTCTAGTCTTACAGAAATTGTGAATTTTCCTATCTTCTGACATCTGTCAATATTCTTATTCATAGGTAAATTCCAACTGAATTGAAT 
ATTAATAGTATTACTGTTCATTGACAAGCTTACAATAGAGTGAAACACAAGTCTAAAGTAATGTAATATTGACTTAATAATGACTATATTATATAATT 
TTAAAAGGTATTTAGCAAAATTCATATCCCTTTCATCAATTGCTTCCTTAAAATATAAAGCCCACCACTGAAGAACACCAGGAACATGGTATAGTGAA 
AAATAAACTTTATTTATTTAGCTTATTGTAGAAAGTATTTTCACCCCCTAAAAGCTGTGAGCATGTTGAGAGGAGTCAGAAAGTCTGCAGAAGGTATA 
AAGGAGCTGAAGTCAGGTTAGTAGTCTGCTCAAGGGTGGCTCAATTCTCATTTGAATGGTTTTGCTGTTATTCTGCACAGGCTCCCTTGAAGTTGTAG 
ATCAGTTTTTGGACTGGGATACTGAGTGTCTGTGGCCCTCAAAAAACAGTGCTTGAGCTTGGGTGACCTGGACTGTACAGTGGTGTTTGCTTTGGTTC 
AGTTTCTCTGCTTGCAAGTCAGTGGTTTGTGGCTTCTGTTTTCTTTCTCTGTCTCCACCTCTGATCATTCTTTAGTTAAACCAGGGTATTTACCACTT 
AAGGGAGGTAAACCAACGAGATTTTAATAGGTTGTAAATGCTTATCAAGCCATTTGTGATAGATATGTTGACCTCAAGCACTGGCCTATTTCCTGGAT 
GGTGATTTGTTCTGCCATCTGGTTGACAGAAGCAACACAGTGGCATTGAGGGATCTGGAGATGACACACTGGGTTATCCCAGACAGAATTTGTATTTA 
GTTTGAAATAATGTTCCATATATGTCATAATCAGTTTGGATCTTCCTTTTTATTTGTTCATCTGCTTGTTTTGTTTAGGGAAAAATATTACGCGTGTG 
TGCTCATGATGTGTGGGGATGTTTGCATGGTGTGTGTGTGTATATGCATGGGCACACTCGGGTGCATGACGTGTGGGGCATGCATGTGTATGTACATG 
TGTGCATGCTTTATGTATGCATGCATGGGTGTGGGACATTCATGTGGAAGTCAGAGGACAACTGTGTGAAGGCGGGGCTCTTCCACCTTCAAGTATAT 
TCCTGAGATAGAGCTCTGGTCACCAAGCAGGAACATGAAGCTCCTTTACCTGCTGAGACATCTTACCAGTCCACAATTGTTTGCAATTTGATTTTCAT 
TGTTTACCTTTACAAGTGTCTGAATGATAATTCTAGTATTTAGTGATGGTCAAGGGTAAAGGTCTTTGTAGTACTAACAATAAAGGAGGGGGTGGGAG 
CCTCTTGACATTCTAGAATCTTGACCCATAGGGAAGAGAACAAGATAGACAAGAGATTTACTTTTTTTGCTTGCTCAGTTATTTTTCTCTCAAACTCT 
TAAAAAAGAAAAAAAAGGTTAGACTTATTTCACATGTTTCAACAGTCAGAGAGATTCAGAGGAAAGTGGGTATTGTCTGAGAAGGAAGCAGTTATAGG 
CAGGCACTCATCATGTACTGCTGCTAGGATAATAACAGTTGTCTGATTTTAGGTAGACATTTGCCATCTGGGCCAGCACCAGGAGAGTGTGTAAACAC 
AGTTGTTAGACATTGCAACACTCTAGTGTTAAGTTGACTCCAATGCTTACAGTTGCCGTTGACTTAATGTGCTAGAGGGTCTTGTCTTAGACATGAAG 
' CTGAAGGCTTTGCTTTGGGTTTTAATCATCTGTGATGTGTGTTGTGGGTTGCTGTGCTCACTTTGTTTTATGAATCATCGTGCAGACAAGTTGTGGTT 
TCTCTTTTAATTTTTTGAAAAAAAAATTGATGATTTACATTGTATGTGCTTTGGTGTTTTGCCTGCATATGTATGGGGTGTCAGGTCCCTGGAGCTGA 
GGTTACAGATAGTTTCGAGGTGCTATGTGAGTTCTGGGAATTGAACCCATTTCCTCTGAAGAGCAGCCAGTGGTCTTAACCTTTGAGCCACCTCTCCA 
GCCCTTAAAGATGTATTTTATTTTATGAGTATAAGTATTTTGCCTGAATGGATGCACAATACTCAGTGCACCACATGCATGCCTAGTGCAGTGGGTCC 
CCTGGAGCTAGAGCTACAGACAGTTGTGAGGAGCCATGTGGGTGCTGGGAATTGAACCCAGGTCCCCTAGGGAAGCAGCCAACACTCTTACCCATTGA 
GTTATCTCTCCAGCCTCTCTCTTTTAATTTTAAAAGA(^GCCAGTGTGAGTTTCTTGTGTATTTGTGGGGTAAGGGGTTCATCTCATGGTAGAGCTAT 
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ACTTCATGCTCAGTGTGACAGAAGAGTGTCTCTGTAGGCTAGCATGCCTGTAACCTTGGATTGTGGAGGCAGAGAAGGAAACCAATGCAATGTTAAAA 

CTAGCTTGGTCTGTGTTCTGAGTTTAGGCCATCCAGGGCTATAATATCAGGAGACTCTACTCAAAAAACAGTCAGAAAAACAAACCACCACCAACCGA 

TCAAACAAAACCAAACCAAAGAATAAGTATTTGTAATTATTGAAAAGCTGGAAAAAGAACATTTTGACTTGAAGGATTAGTCAAGGGCCTGTATTAGT 

TTTCTCTCCTTTTTCAGATAGGGGTAGACATTACTGGGTATTAAATTTAGGGCTTCACTTATACCCAGCAAGCACTCTACCTCTGACGGCCTTTTCAC 

TTCCAGTAAATGGCCATAGTGCCAGCGAGGCTCCAGCTCTCACAGGTGTACACCACTCTTGGCTACGGGGGAAGCCCCTTTACTTCCCCTTGAACCTG 

GGAAGCTTGAGATGCTCGAATGGTCTGAGTTGGAAGTGGTGTGGTGTGGCTAAGATGCTTGTCCTTGGAACTCAGTCACATGAAAGGCCACCTACAGG 

TATTCTCATCAGATGAGACTGCCCTGGGCTGTATGAGCTGGGGGGGGGGGGGGGAGGCGGGAGGATGGTGGGGGAGCAGTCCTGCTGTGTCTTCTCTG 

AGCTCATAGTACTGAGTCTATACATGAGAGAACCTATACATAATTATTGTTTTAAGTCACTATGTTCAGGGTGACAAATCAAAGATTGTGGGAAAGAA 

ATATACAAGGAGTTTAGCAGAGGGTGGTCATGCTAGCCTCAGCTCTTGGGAAGCTAAAACAGGATTGTCTAGCGTTATAGAGATGCTGTCTCAAAAGC 

AACAGCAACCCAAGGATGTTGGTAGCAATATTAACTTATAACAATAAGTAAAAATTTTAAATAGTCTACTTAATAGTAAGAAAATAAGGGGCTGGAGA 

GATGGCTCAACGGTTAAGAGCACTGACTGTTCTTCCAGAGGTCCCTGAGTTCAATTCCCAGGAGCCACATGGTGACTCGCAACTATCTGTCATGGGAT 

CCGATGCACTTTTTTGGTGTGTGTCTGAAGATAGCTACAGTGTACTCATATAAATAATAAATAAATAAATCCTTAAAAAATAAAGAAAATAAATAAAC 

TGATACATTTTTTTCCATAAAGAAAAGATCTGTCTTCAAAAGAAAACAATCAGTTCTGTTATAACCAATGTCAAAATGGTCCCAGTGTACACACATGT 

AAATAAAGATGATTAAGAACAACAACAACAACAAATTGTAGGCCTGGGGAATATAGCTCATCAACAGAGGCTTCCTAGAGGGAACAAGGCCTTGGATA 

GAGCCCCAGCATTACCAAAATCCAAAACAGTCAGCAAGTTTAAAAAAAAAAAAAGGAAGGTTCCAGGTGAGCTGATCCATAACTGTAACTGTGTAAAT 

ATCAGTACCACAGCGCTTCAGCTGGTCTGTGAGGGAGGACACCCTCATTATGTAACGTTTAAAATCATGGCTTTAGATGGCTTAAAACCTTCCTCTTT 

AGACCAGTTTGATTTTGAACAACTAGAAGAAGTGTACAGATTGAGCACACAGTATTAAAGCTGCCAGCCCCTCCCTACTGCCTTCAGGGCAGTCTCTG 

GGCTTCTTATTTTCTCTGTCTCTGTCTCAGGATTTTCTTTTTTAAACTTTAAATGTTGAAACTTAATCCCCAGCCCTCATGCATGCTCTGCCAGCCCT 

CTTGGATCATGCTATACACTTCATGAATCTTAACTGCTTTTATGATCTTATAGGGACTTAAAAGATTGGTTTTCCTAAGAAGCACCAACTTGTCACTG 

TAGGCGCACAGTAACTAAAAGCTGAATAAAACATTGGCATCTGTGACTTTATTTTGTCTGTCTCTTCTGTTATGTTAAACTTCAGGTCTGATTCCTGC 

TCAGCTGTGCACATAGACATATTAAT.TACTTAAGGAGTGTCeATCTAAAAACTGCTTATATAAAATTTGTTAGCCTTAAATTTGCCTAACCTCTCTGT 

AAAATACAAGAACGAAGACACGGGAATCTAAGGTACTTTTTTTAAGTTCCAGAATTTTGTAGGCAGATCACACAGTGATGTTACTACTCTGCCAAGGA 

GGAGCAATTATCCraTGAAGGAAACTAAGGCAGATTCCTTATGCAAAAGTAATCTCTTGATGAGAATTCTATCACCCTCCTCAAGCAGTAAAGACTCT 

TATGTAGCCAGCAGGACCTTGCAGGATCAACCAAAATAATGGTCAACTGGACCATTCTAGTCAAGGTTAGCTGTTTATCAGTCAGGCAAACACACCAG 

CTGTGCAACACCATCCCTTCTCCTCATTTCTCTAAGACTCAGAGTTCCTTCCAGAAACTCAAAAGCAGATCTTAGGTTACCAGACATTTCTGTACTTC 

CTAGTTCAGCCTTGATCTGTCTCTTCAATTGACTTTGGAGACAGGTGGTCAAACCTAGTCTATTGTGAACCTTCAGGTCAGGGATTGTGTCCTAAACT 

CCTACAAAAACCTTGCACTTCAGCTTTCTATTTAAATATAGATCTTTTACTACATCATCATCATCATTTTCTTATGTTAAAACACATCTCTCACTTCA 

AAGGAAATAAGAGCCAAATATGAGTGACCATGGTCTTTGCTGTGACCTGACATTTGACAAATAGCAACTGAAGAAGGAATGGTTTGTTTTGGCTCCTA 

GGTTGAGGCTGTAGTATATCATGGTAGGAAAGCAAGAGTGGCTCCAGCTGCTGTGGCCCTGGGTGCCAGCCCACACGATCCCCTCACTCTTGAACTTT 

GCTTAGCTGTAAAACCATCACCACGTGGACAGTTGTTCTGGCAACTCAAGATAAAGCTTGGGTCTCTCCTGCAGATATCGTAGCCTCTGTGCCCGTTG 

TATCTGAACTGGGAAACACTTTCTCTAGGTGGTTGATTTTTGAGTGTGGAACCCCTTCAGCTGCATTCTTTCTTCAACCCCTTCTTTCAAAAGATTTT 

CTACTTTAATAAACTGGGGCTATTGAGTCCATTTCCTGTTGGCCCAGTACAAATGGAAGGTTGTTCTTTAGTGATGCTAATCTCATACAGTAGAGAAA 

TAGTCAGGGTAATAGCCCCACTTCTCAGTACCAATTTTCATATAGTCAGGGTTTTATAGAAGAAGCAAACCAATAAATGTGCATATTTCTGTTATAAA 

AGGAGATGTATTAGGTTGACACATGTAACAGGGCCCAGTGGTGGCCATCTGTATGGTGGAGAGCCGAGAACCCACTAGTTGCTCTGTCCATGAAGCTA 

GATGCTTTACACAGTACCAATCTGGCACTGAGGCCTGGAGCACCCGAGAAGAGGCAGTGCTAGGAAGCTGAAGTAGCAAAAGATGCCCCTGCTGAGAA 

GTCACGAGGGAGGCCGCAGGTGCACACTACCTTTCCCTTGGACCCCTTTATTCTGGATTTCCTGTTGGAGCGTGCCCACTGACTTTGAGAATAGGTTT 

TATCCCCTCAGTAAAGCCCCTCTGGAAGCACCTTCACAGACATACTGAAAGGTCTGTCTTTCTTGGGTGTTTTTAAAGTCTTCAGATTGCCGAGATGA 

ATAACTCTACACTCCAATAACATTACAGCATGAAAGAGGTTATGTGGACTTTTTATAGTTCCAGGAGGATCAAGATATGGAGCCAGCCAGTGGTGGCG 

CACGCCTTTAATCCTAGCACTTGGGAGGCAGAGGCAGGTGGATTTCTGAGTTCGAGGCCAGCCTGGTCTACAGAGTGAGTTCCAGGACAGCCAGGGCT 

ATCC^GAAAAACCCTGTCTCGAAAAAAAAAATAATGAGTTAGCAGGTTACMCAAAGTTAATAAGTCTTAGATGCTATATGAATGAGATTCTTAGCTT 

TGGGGTTGGTGGAATCTAGCAGCCTGCTAAATTAATTCATTTCAAAGGTT'TrGCCTCATAGTTGAAAGTTATGAGAGGTCAAGCATTGAAGTGGATAT 

TAATGGCTTCAGGGTCCTATGTTGTCCAGTTTGACCTTCCACTATCTTTGTGTCTGAGGATGACCTTGAGTGTCTGTTCCAGCTGCCTCTACATTCCA 

GGTGATGATGGGATTAGAAGTGGGAGCCACCCAGCCTGCTTTATGTGATACTGGGGATCGAACCCAGGGCTTCTTCTATTCAAGGGAAGTACTCTACC 

AACTGAGCTCCTTCTTCAGCCAGCTGTTTCACTTAGACAGATGTATTTGTTGCGTTCATTTCTTCATCTATTCATTCAGTGGATGTGTGTGGATGTAG 

TCATGAATGTACAGACAACCACATAACTTGAACTGTGACCATTTTAAAATTAGAATGATCAATTCTGCTACACAGCTTCTTAGACTTTTTCACATTCT 

AAGACTGTGCAGTTATGATTGCTTATTAGGCTTAGTTTATTTTAAGAAGTATGACTGTGCTTGTTATCGGTACATTTAAATATTTGAAATTGTTTTCT 

CTTCCTTAGCTGTCCCCTTTCCTCCAACCCGACGGCTAACTTTGAAGGAAGTTTTTGAGAATGGGAAACCTAAAATGGATCTTTTGAAAAACCATTTA 

GTAAAAGAAGGTCGGGTGGAAGAGGAGGTGGCCTTAAAGATCATCAATGATGGGGCTGCCATCCTGAAGCAGGAGAAGACCATGATAGAGGTGGAGGC 

TCCGATCACAGGTATGAAACACATGTGAATGAAACGCACACGTGTGGGTGCCAGCCCTTAGGTTTGTGATAGTTTGAGAAATGATTACCAAAGGCCAG 

CrrGAAATGAGTGTGATAAATATTTCTCTAATTTTGAAGCAATCTAGGGATTTTGACTTTTGTTGCTTAAAAAACAACATTAGGGTCTGAAACTTGGTG 

GATAAGAGCACATCCTGTCTTGCAGAAGACTGGAGTTTGGTTCCAAGTGTCCATATTAGATGGTTCAGAGCCACTGTAACTCCCAGCTGTAGGGAGAA 

TACCACACCTCTGGCCTCTATGGACACTTGTACTCATGTACACACACCCCTCTCCCAGACAGATGCACACATACACACAAAATTAAAAATAAATCTTT 

TTAAAAAGAAGCATACTCTTAACTGCTTCATATTGATAATAGGGGCATTGAGTTCTGATTGAGTAGCTAAATATACAGAAGAGCAGTGAAAAGGAAAG 

TGATTAAACTGAAGTCCTGTTGCCCTGATGCTTCTTCCTAACGCACAGTTTCCACCTCATGTCTTTCTCGCCTAGTGTGTGGTGATGTTCATGGACAA 

TTCTTTGACCTGATGAAGTTGTTTGAAGTTGGGGGATCACCTAGTAATACTCGCTACCTCTTCCTGGGTGACTATGTGGACAGAGGCTATTTCAGTAT 

AGAGGTAAAATTAACATGGCTGTACTGCCCCTATTGTATCATATTCTAAAAGATCTGCTCTCCATTCCTTAGTAGAAAAGATTAAGATATGAATGCTG 

ATAGAATTTATCCACTTTATTACATTCAACTAATAGAGATATGCTTTTTTTCTCAAAAAAATCTATCCTTTTAACCTGTAGAAAACCTGTCATATGGG- 

AGGCTATATTAAGCTAATTTTGAAAATAGATATTTGCTAAGGTTTTCTCCTTAAAGATAGCTGTCTGGGATATAGGGACATGCATAGCTTTTCATTCT 

AAACAGTGTCTGAGCTAAGTACCTTAATTATAATACTGCAGCCAACGCTTAGGTTAACTTCCTGTGGGAACTAQGCACTGCTGGCTGAGCTACTGCAG 

GAGGGACTCTGGTCCTGTTGCACACGGCTGGCATTAATGTCCACTAGAAGGCAAAAGATGAAGTGAAGCCAATAAAAACTGACAGTTTACCTTTATGT 

TrTAAGAATTAAATGATGGAACATGAGTAGGATTAAAAACAGGTATGTGCTTTTGTGGGTGAACATAAAATGATTTTAGGGCCCAATACAAAGGCTTG 

AGGACCATGTAATTATAGCACATCTGCTTCACAAATAAAAGATCCTGTGTGAAGAAGTCTTCATAATTAAGTTTGTAATATGCCCTAGAAAGAACAGG 

AGGTGACAAATTCTGTCGTGTTTTAGTGCTTTAGGCTATGTGCTCTTCATAGTGTGGGGATTTCACTGTATTGGCTGCTCCTGCTAGAGAAAGGTCTC 

CTCCTCTTCCTCCTCTTCTTCCTCCTCTTCCTCCTCCTCCTCTTCTTCCTCCTCTTCCTCCTCCTCTTCTTCTTCCTCCTCTTCCTCCTCCTCTTCTT 

CTTCTTCCTCCTCTTCCTCCTCCTCTTCTTCTTCCTCCTCGTAGTCCTCCTCCTCTTCCCCTTCCTCCTTGTAGTCTTCCTCCTCTTCTTCCTTCTCC 

TCTTCCTCTTCTTCCTCCTTCTCTTCCTCTTCTTCCTCCTCTTCCTCCTCCTCTTCTTCCTCCTCTTCTTCTTCCTCCTCCTCCTCTTCCCCTTCCTC 

CTTGTTGTCTTCCTCCTCTTCTTCTTCCTTCTCCTCTTCCTCTTCTTCCTCCTTCTCTTCCTCTTCTTCCTCCTCTTCCTCCTCCTCTTCCTCCTCCT 
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CTTCTTCTTCCTCCTCCTCTTCCTCCTCTTCCCCTTCCTCCTTGTTGTCTTCCTCCTCTTCTTCTTCCTTCTCCTCTTCCTCTTCTTCCTCCTTCTCT 
TCCTCTTCTTCCTCTTCTTCCTCCTCCTCCTCTTCCTTGTCCTCCTTTTCCTTCTATTGTTTTTAAATGTAACTCAACTGTCTGACTCAGTTTTCAAA 
GAAGAGTCAGTTCTGAAGACCCCAGAAGAATGAACAACAACGTATGTTTATTTTACTCTTCAGTTAAGTAGCAGTATAGGGAGCTAGGGTGTAAGTCA 
CTGCCAGAGTTCTTGTCTAGCATGCCAAGCCCTGATGTTAATTCCTGGCTCTGAAAAAACATTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG 
TGTGTAGGGTAGGCATTCTAAATCAGAAAAGTTGAGTTTTATCTGTTACTACCCCAGACTCATTAGTGTCAGATTGAGAAGGACACAGGATACTGCTA 
TAGACTATGACATTTTCCTGCTGAGCCTTGTCCTGCTGCTCATGCTCACAGTGAGCACCCGGGGATAGCCTCTGGGCAGAGACTGGGATGGGTGGAAG 
GCATGTCTTGAGATGTGTCACTGAAGACCTTGCCTATTGCAGTCAGGAATTGACTGCAGGGCTGTGCACTTCAGTAGATAGTGCTAATGGGTGGGTGT 
TTAAAAGGTAGAAGATAAAGAATAAAGAGTGTTTTCAATTATCTATTCATTGTTTTACTTAA'ITAAATATATTTTTGTTGTTTTGGGCCTCCTCCTCC 
TCCTTCCTCCTTCCTCTTCTTCTTCCTCCTTCTCCTTCCTTCTCCTCCTTCCTTCTCCTCCTCCTTCTTCCTCCTCTTCCTCCTTCTTTGTATTATTA 
TTATTATTTCTTTTGTTTTTAAAGTTGTATTTATTTATATGAATACACTGTAGCTGTCTTCAGACACACCAGAAGAAGGTATCTCATTACAGATGATT 
GTGAGCCACCATATGGTGGCTGGGAATTGAACTCAGAACCTCTGGAAGAGCAGTCAGTACTCTAACTGCTGAGCCATCTCTCCAGCCCTATTATTATC 
CCTTTACATCCTGACCACAGTTTCCCCTCCTTCCTCTCCTTCCAATCCCTTCGTTTTTGTTTTTGTCTAAGTATTTCATTTGGTTTAGGTTAGCCTCA 



^^^Awv.^.v.^ici.v.iiv.uiiiiiviiiiiibii.ijiftijiArnwnwnTAGGmBCClCA 

GAGTTGCTGTATATCTGAGGATGACCTTAGTAAACTTCCGATCCTTTTGTGTCCATGCTTCCATGATCCTTACATAGTGCTGAAAATTGAACCCAGGA 
TTTTGTGCATGCTAGGGAGATACTCCACCAACCGAGCTAATTCCTAGCCCCAGGGACAATGTATTAAACATAAACATTAGTGCTGGAGAGATAGCTCA 
GCAGTTAAGAACACAGCCTGCTTTTGCATAGGACCTGGGTTCAACCCCTAGCACCCATATCTTCAAATGGCTCACAACCATCTTTAACTCTTGCTCCA 
GATGATTCTGGCCTCTGTGGGCAAATGGTCTCATGTGCACACAAGAACAAATGTACAGAATCTTAAAAAATACAATCTTGAAACAAATAGGACAAAAT 
ATTrTCTAATTATTATGACTTACAGTTAATTAAAAATAAGACTTTATAAAGTTTTAATTTTAATTTTGTTTACTTTAAGTGCTAGGGATTGTCCCAGT 
GCGAAATCTACCACTGAGCACTATCCCCAGGCTACTGTTTAATTTTGGAAGCAGGTGTCTTTGTGTTCCCCAAGTTGGTTAGTTGATCTTTCTTTCCT 
TACCCTTACCCTCACCCCACCCCCTCTCCATGGTTTTTCTCTGTAGCCCAGACTGGCCTGGAACTTGGTTGGTCATGAATTTCTGCTCCAGTCTCCCA 



AATAGCTGAAACTACAGTCATATGCCCTCCTCTGGCTCTAGTTCCTGGTTTTCAAATAGTTTCAATTCATTGATACAGTTACTGACTCATGTTCTAAA 
ATCCACAGTGAGTTTTGTACCTCTGTGCTATTTCCAGGAAATTTCATGTTACATGGTTTTCCCTCCTTTATTAGTAATTTCCTGAGTAACAACTTTAT 
AGCAGGCTGTAGAATCCAATCTAGAATGAGATTCAGATAGAGGTAACTCAGCAGTAGAACCCTTGCCTACAGGTCCATCCCCACTTACACACAAAAAG 
AGTAAAATTCGTGTTCTCTGGAGGAGCTAGCAGTCCTATAGTACAGGCTCTCCTTTCAGCGGGTCTTCTAGTATAATAGAAGTCTTCCTATAATCAGC 
AGTAGGAATCTTCGTATTAAGACCTTTCCCAGGGGGCTAGTGGATGGCTCAGTGTAGAAAAGCATGTATTGTTCTTGCCCAGGACCCAAGTCTGGTTC 
TCAGCACACATATTGAAAGGAAATAAAACTTGAGACATGTGATTCATGTAATTTATGTCAAATAGCCCAAAGAGTTGTTTGTGAGCTTTGAAACCTGG 
GGCTGAGAACATAGCAGAACAGGCCAGGACATGCCCGGGCAGGCCCGTCGTTACATGTCCTGACTGGCCTAGTGCCTACCTATCTCCCACCCTTCTGA 
TAGTCTGTTAATGTTTAAATGGACCAATCATGTAAAACCGCGCCAATTCCTCCCCCAGCCCCACCCCTTTTCTATAAAAGTCCCTAGCTCCCAAGCCT 
CGGGGTCGAAACCACTGTCTCCTGTGTGAGATACGTTTCGAACCGGAGCTCCGCCATTATGGCTCCACCATGTGGTCGACACCTCTGTCTCCTGCGGG 
AGATATGTGTCGGCCCGGAGCTCCATCATTAAACTACCTCATGCTTTTACATCAAGATGGTCGTCTGTTCGTGATTCCTGGGTGCGCGCTGAACGACA 
ATTGAGTGGGGGTTTCCCCACTAGGTTCTTTCAATATCAGGCAGCTCACAACTGCCTATAACTCTAGCTCCAAGGGATCCAAATAAGTCTCCTTTGGG 
GACTTGCCCTCATGTGCACATACTTAAAAACACAGGCATATACATACACACATAATTAAAAATAAATCTTAAAGACCTCGCCAAGTCTTCTAATATAT 
AGTAGGCATTCAGTTTTAATGAATACTAATGTAATTTAATTGTAGTTTGCATTTGACTTTGTTATTTTTTTTACTTGACTGATTTCTCTAAAATATAA 
CAAATGAATTGAAGGTTTTAGATAACAGTGGTGGTCTAATTGTTTTCTTTTTAAGATTTTCACTTATTTTTATGTGGATAAATGTTTTCCTGAATGTA 
TTCAAGTGCATGCCTGCTGTCCAAGAAGGACAGAAGACAGCACCAGATCCCTGGAACTGGAGTTACAGGAGCATGGGACCCTCCATGTGTGGGAACCA 
AGTTCAGGCTCTCTGCAAGAGCAATAAATGCTTCTCACTGCTGAGCGGTCTCCAGCTACCACTCCTCCCAGGTTTTGAGATAGCATCTTATTTAGCCA 
GACCTGAAGCTTGCTAACTAAGGCTGACCTTGGACTCCTTACGTGCCTGTCTCCACTCCCAGGTGCTGGCTGACAGCGTAAGCATAAACCACCACGTC 
TAGGTTATGTTTAGCTTTTGGATGCAATCATTTTTATTATTTTCAAGTTTTATTTGTGTGGGGGGGGGAGAAGGAGGGGAAGGGAAGGAACTCGGGAG 
GGAGGGAGGGAGGGGAGGGTCCATTTATGCTTTTTGTATGCAAATGCTTGTGGGCAGAAGAGGATCATTCAATCCATTCTCTTGGAGCTAGATTACAA 
CAGTTTTGAGCTGCAGATGACTGAGTTGGGAAGTAAACTCAGGTCCTCTGAAGAACAGCAAGCACTCTGAGCACCTCTCCAGCCCCTGTCTTTTTCTA 
TTTTTCCTCTGGTCCCCCACACACCATCGCTACATACTGTACTCCTGAACTATTCCCTTACTCTGACTTTTTGTTGTTCTTTTAATTTTTTTCTTATA 
TGTATTTTTTAATACTGTAAGTCCTTTCTAGATTTAATCATTTATTTTATGGGTATGGGTGTTTTACCTGCATGTATGTCTGTGTACCATGTGTCTGC 
ACACAGAGGCCAGAAGAGGGCGTCAGATCCCCTGGGACGGGAACTACCTGTGATTGTCAGCCACCACATGGAACCTGAATCTGCTCACCTATAAGAGA 
AGGACTGCTAAGCTGTCCTCATAGCACCTTGAATGCATTTTTAAAAAGAAAATTAGGACAATAATGGATATTCCTTCTGTGATTCTTTTCCATTCAAC 
ATCATATTAGAAACATTTTTATCATTAATTTTTCTATGATGACACATTACTGGCAAAAAGTCCATGGCTTGCTTTACCATTCCTTTAGTGTTGGGTAA 
ATAGGCTTATAGAAGGTTGCTCACTGCCTTTCCCCCTCCTCCCTCAGGAACAAAACCCCTGTTTTGTTCCAAAAAGTAGGGCTCTGGTGGCAAGGGGA 
ACTTTCAGACTCAAGAAAGGAAGCCTTTTATCCCAGGCCAGGGAATAATTTCTGATTGTTCTGACCTTGTTAAAGTAAATCCTGCCACTTGTGATTAG 
CCTCAGGATATCACAGGCTCATTCTGCCTGGTGATGCATAAGACAGCTCTCTGGTGCTATTCTTGGTTTTTGTTTGCTTGGCTGCCCTATGGGCAGCT 
TCCTATGTGAAAAGACTCTTGGGAAGAAAGGTAAAGCTTTGGGCTTTGCCTTATTTTGTTGATGCAGAATCTCACAAAGTCCAAACTGGCCTTGAGTT 
CATTTTATAGCCAAGGGTGAGTCTGAACACCTACCTTTGTCTTCCCCAGGCAGCGGGTGCAGCCTAAAGCTTTTGGACATCTATTCCACCCTGTCAGT 
TAAATGTGGATGGGTGTCCCAAGGCAGCCATTTTATGGCTGTGAGGACTGTCCTGTGAGTCACAGAGGAATGAGTAGCAGGAGCGGGCCTGGTTTCTG 
TGACAGTGTTGAGACCATCACTGAACATCTGTGTCTCCACCTCTTATTTAATTAGAATGCTAATTGGCTTTGTGGCTGTGTCTTAGATTTTAACTTTT 
AAATTATATTTTCTGTGTGTGTGTTTATATGCATGTCTATAGAAGTCAAAGGACAACTTATAGGAGCCAGTTCTCTCCACTATGTGGGTCCTAAGAGT 
TGAACTCAGGTTGTTGGGCTAGCAGTAAATTCCATAACCCACTGAGTTATCTCTCAGGCCCAGCTAATTAGATTTTGTATCACTATACTGAAAATGGC 
ACAAACTTATTTTCCATTTTTTGCTCTGTACATTG'CAGAAGTTAGTGTCTTGTAGAATATTCCTTGAATTTACAAAGATATATTACTGTATGGGGTGG 
AGTGGGTGGGTGTGTATGCTACAGTGCTCAAAGGACACCTTTGTGGAGTTTGTTGTGACTTTCCACCTTTATGTGAGTACTCTGATTGAACTAAGGCT 
CACAAAGCAAGCCCTTTACCTACTGGTCATCTTATCCGGATACATCGTTGATGGCATGACAGACTTTAGATCATAGTCTTAAATGTAAGTTCTTGATT 
TTCTACTGAGAATTTTGTATGCTAGTTTCTATATAATTTGTTTACCATCTATCAATTTGAMTCAGTAGGGATAAAGGGAGATAGGAACAACTAATTT 
AGATGGATCACTCAGGGCAGGCCTTTCAGAGATGAGGATATTTGGGTAGAAACGGGAATGACCTTCAAGAGAAAGCACAGCTGAGTGGGAGTCCCTTG 
TGCGCAGAGGGCACAGAGAATGAAAGCTCAGTGACAGGGACAGCCCAGACAGTAGCAAGGrTr:Gnrr:r:rr:nr!rir!r:^n^n^^/^^^ T\^T\ri^m^^m/^^* ^i^i^i 



x x »™^a 1 x ^<-AAAi_t_Ai'AiiTL'AUUU AUTTTAG ATTTGTTCTGGGTGTGATATGAAGCACCTGCGTTGTTATTTTA 

ATTGCTATTTTTTCTGATGTGGGAGGCTTTGGGAGGAGCAGCGCTGCCATATTTGTGTCTTACAACAATTACTCTGACTGTTATGTAACCTGGGACTG 
CTGGAGCCTAAAGACAGGCACAGAAACCCCACTTAGGAAGATTATCTAATAATGCTTGAGACCAGGTGTGCTTCTCCAGAGGTTTTCAAGTATTGAAG 
GATTTGCATAGATTTTGCCAGTGGAGCATGCCTGTCCAAAAGTAAAATCTTCGAAATGCTCCAGAGGCAAATCTTTTGGAGTATCACAGTGGCATTCA 
CTGAGGTTCAGATTCTGCAGTATCTCAGATTTTGGAATTTGGTKATCAGTCTGTGATATGGATAAGAGATACCAGTAACAAATTAGGATGGACAGATG 
GAGAGACAGACAGATACACATACACAGACACATACAGATACGCAGTATCTCTCCTCCTCCTCCTCCTCAGATAAATGAAGGAGAGTACCCACCTTATC 
TGCACTCAAGGGTTTTCACCCTTCCGGTCTCCTCTTTAGTGTCAGGCTTATTAAACTTTCCCATGTTTCTTAACTAGATAAGCATGCATTTCGTATAC 
TCCTGACTTTATAAAGGGCAACATCCCATACTCTTTTCTATACTCAAAATGACTCTGAAACAGTTTACATAGTTCTTTCTCATTCCCTTGCTATAGTG 
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TCATGGCGTTGCTTAGCATGTGTGTGTGTGTGTGTGTGTGTGTGTGTATGTGTGTGTACACATGTGTTCRTTGTCAGTATTTTACTATGATAATGTTG 

IgaIcttSgcStgtct^c^ 

AGA^CAGTCTGGTCTTGAACTCAGAGA 

cg^tg^aaS 

ATGTTTGTAAATCACCATGTGGGTGGGTGCTGGGAACTAAGCCCAGGTCCTCTGGAAGAGCAATGAGTGCTCTCTCTTACTGCTGAGCCATCTGTCCA 

gccccIgXccttcLtcttacatgatagaaacatgtctgtctgga^ 

TTCATTTTAACCTGTGGACCCCTCATTCGTTTGTCACTTGTTGGGTACTATGTAAGATTAGAT^ 

rrACAGCTGTTTmTTAAAAAGCTCATTACCCCAGGGATCTCCTCCACCCTGTTTTTATGAGATGAATTTTTATACTGTAGTGCAGGCAAGTCTCCAA 

tS£cag^c^™ 

TGTACAGATGTTCATATGAACTTGGATCTGTTTCTGGACTACTGG 

gSctgaagt^SttItmaIcca^ 

CTATGCTACTTCATCTGACTCAGGACATTATGTTTTTGTTTCTGTATTTGGTTTTGGTGTXGTTGTTGGTGGTGGTGTTTTGTTTTTTTGTTTTTTGT 
TTTGGATACAATATGTCATGTCACCTT^^^ 

tcSttmgggtcctaggatcaaactcaggacct 

GTTGTAAATATTATTCGTGGGGGTGGGGGTGGTTATTCTATTTAGACCATAT 

gcIcSctoggcIgatatcagccctctatgctcttttgtctactcccct 

CTCTTCTAACAGGCTCGCCCTCATGGCTGTGCTCTCACCATTCATC 

ctgagcotctatctgccctgcccctctcttttgtacagcccaggctgtaggcatctttattaaccaatcagaga^^ 
SctaaIgctgScItatgtaaggL 

tcca^tgtttotttatgtattcaattgtatatcctatcttgctg^^ 

agttIta^aISato™ ' 

ccatatagcacatcatttagatttagatcaaatgtgtttatgtattgtcatggtcatgaagaacacttatcctctaattgtgtctcctm 

gtatctatggagcttaaagattaacc^tcctaaaacattgtttctgot 

aggaatgtgagtatacatctctccagaacagtcagttatctcaggtgctgccacactcag^ 

cttggtggctcttgcctgtagctcagcgctcgggaagctgaggcagaaggatcaccacaactttga^^ 

taaaagaagatggagaagaaaagttcaatgcttttacattgcttatcagagaatgag^^ 

tccatttgacaaggttataattgagtcgcttcactagacaggttataatagctgccttcttcccagtatagcttgaaaggaaaggtcagaattattaa 
IgaStgtaaS 

tgg^g^attc^aggtcag^tgagctatatgaaaccctgtctcaaaaaaacaacaaaagagacag 

tgaaataaacacaccatcagataataac^ggaagggtttcaaagtagatttactcttggtagggatttaaattggtgtcm^ 

tttg^aatatttgtga^g^ttggttttgtatttgtgaagtatacattctcttctctcagt^ 

tcccacagggctcatgtcacagcagaagtcaggattctctgtaggctttgctcagcagggaccatggtatgtgaggactgtattagaatcttcctctg 
aggctagtagtcgtttagagtccttgcaatgatgga^aaagtcctttcttctagctcccaaactgggggtgaacggtgggggatgtcactctcactc 
tcagtttttaLgattgctttcaagtttttgacatggttcccaaaggtagttcccagtgtt 

ctgacttctgcagtcagagctggaggaaccctgtgctctttaatggttggtgtgatcaggccaggttcatccagaagactcttccctttccgtccggt 
gaagtgtaacagtgagaggctc^tcgtagtcagagtcccacggacttgaaagctatacagagtggaagccattggaagtcatgttacaa^tc 
cacagatggacagaaaacagtagatatttgcttcttaaggatgctcattc^^ 
mtaagtacaatatatgagtatcagaaaggggtgtcggaatacagagttaggaa^ctttatggag 

tccaaggtcgatctcaggtctgcaggcttacacagcaagtgctttacctgctgagtcatcttcctggcccccaaaataacctttatagcaatactaga 
ccactgtttaaatattaagggatctgtgtgtgctatatggagagatgcttagatgtgctattagctgagaaaaaccattggctgacttgcacattgtg 
cacagaagtcattggcactagtgttacttcttgtgctgggtgagaggatcttattttaatgcttaaaatatttgaattactttttgccactattttga 
actacttctgtaatttttttcaagctgctaacttaaaaacaatgcaattgcaaaccaagtatttaaatggcttttatttgttttcttttttcttcttt 

TCTTCTCTTCCTTTCTTCCTTTCTTCCT^ 

agatcaggctggcctcaacctcagatatctgcctgcctctgcctctgcctcctgagtgctgggattaaaggtgtgtgcccccactgcctggcttaaaa 
aataaataaataaataaataaataaataaataaataaat^ 

taaataaataaataaataaataaataaataaataaatacagggctacacaggaggaaaccctgtctcaaaaaaccaaaatagatagatagatagatag 
atagatagatagatagatagatagatagatagataggactgcaggactagtgagatgctgaacacttgctactgagtttgacgatctgagcagttccc 
aggaagcaaagatctgattcctgcacattgttgtctgccttccacatttgtgacattatatgtgtgtgagcgtggacacacaaggtatgaaagaaaag 
™taactgtgccagtgtccctgagaactcccaactccttgactatttgaag^^ 

aaaaattacataatatatataaaacaggcaacaacggacctgggatctgctggatggaagtcagctacttgcacttagagttaagtgagcagcaagga 

catggcctgcaggtgccttgctcttcgtgaggtggctgtgctggtttccatttgacagagggttttctgcattgccctggctatgcacagctcattgg 

tttaggctccttgtttggcttggtttttaagggacatttactgtaatttcccgccctgttctccccttttaagccacaatttttatttgttcttttat 

gggtttggtgctggagagtgaagcagattttgtttgtgatcagtataattggtcctgagtatttttagaagatagaacaatagactcaggaaatgctt 

ttaagttttttattttgcccagaattcctcacctcatgtctcttgtctgctggcgctcagtgtgctcctagctgtactccagcctagtcactccgtct 

gctgacatactaatgtacacatataaaatgttattcctatatgaggaaagagcacgtatgtgtgttcactgacaggctgatctcgtctgtgggccact 

gtggcttttagaatcagaaccatataattactgctaagtgatgctcggtggcagaatgtgcagctgcgggcttttaaggagtgtggttttcttgtctc 

atatcagttttatttatttatttatttttgaaacagttctatttttactttttgctttaagaaagagtctgagttccccaggttggccttgaattttt 

gggcctcctcttagctcctacatagctgggatcacaggctgatgtcaccagggtcaccaggcctgtatcacatttattcttacttatactgagagact 

tatttttcaatttctcttgttttctctaaagcacaagaaaatttgagggctggagagatggctcagtgggcactgactgctcttccaaaggtcctgag 

ttcaaatcccagcaaccacatgatggctcacaaccacccgtaatgagatctgatcccctcttctggtgtatctgaagacagctacagtgtgcttacat 

ataataaataaataaatctttaaaaaaaagaaaatttgaataacaaacaaacaaaaaaagaataactgatatcttttgggaggtgtttttaaga 

ggcttgttagactacccaggatggccttgaactacctcagtacctactgctggcctcaaacaattagtgggccttctgcttcatccttctgaaattac 

aggcatgtgttacagagcctggctaatagttaactatctgcctactgtttcttattgttgtgtacttagaaagcaagaagtgtagcgagtgtcttgac 

CCCGTCTCATAGTTTTGGGTCCAGATATCTCAAGAGGATTAGTTTGTTGTTCCCCAAACCTCTTTTTGATAGCTTACTGACAAGTTCCAGAAACTTTT 
GTAATTTTCTAAAGGACACAGCACTGTTCTAAAGAAGAATACTGTTCGTCACAGTATTTGGAGTAGCAGATTGGTGTGGTTAGATTATGGCATATCCA 
TAAGTCTAGAGCTGTATAATTTGTTTTCTTTTTAACTACCAAGCTGTTATCATAAGAAAGACAGAATTTTATCTTATCCCTGGGGATTTCTCAGCTAG 
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GCTAAAGAAATTGGTTTGCTAATGGCCTGTACCATTAGTCCCCAGCACAGGTGACAGTGGACCCTGGGGACTTGGGGCCAGAGAGAGAGGAGAGACAA 
AGACAGAGGGGGAATCTTTAGTGAATGCAAATGAGAATTAAGAAAATATATGCTCAATAGCTAGGTTATGGTTTCTTATACATGATGCTGACACTCAA 
AACTTCCTGGAATTCTTTTACAATTTTGTTTTATTGCTGGCCATGGGTGGGGTGATGTTTGCCTGTAATCCCAGTACTTAGGAGATGAGTTAAGATCA 
GATTGGACTATATGAAACCTTTTAACTACAGTTTGTTCCATCCTGTTGTATTATTGGCAAGAGTTAAACCTTATATAAATGTCTATAATATAGACATT 
AATTTTTCATGAAAATAAAGCTCTTTAATCAGCTTATTTGACCTTTTGGAATGATATATTTTAGTATTTAAATTCTATTTAATTTAAACTTAAAAATA 
GTGGTGGGCATAGTGGCACATTGCCAGTAATCCCAGCATTCTAGAAGCtGCCAGTTCAAGGCCAGCCTGAGCTTCATAGTAAGATCCCATGTTGACAG 
TTCACAGAATGAGGGTATAAACATTTGGGAGAGCACTTGCCCTGCATTCTCAAGGCCTTGGGTCCCAACCCCAGCACCATAGTTTGGAAGAGTCTGAG 
AGGGTAGTTAAGAATGTGGATGTGACTTCTCTGCCACTGAAGCTTGCAGTTATGAGCACTGCGCCCAGTTTTCTCCCCTTTTATGTAATTGTGTGTTA 
TATTTATATGTATGCTTATGTGTGTGTCTGTGCCTGCTGCTCTCAGAGACCAAACAAGGGCATCTAATATCCTGGAACTGGAGTTGCATACCATTGTG 
ATTCACCATGTGGGTGGGTGCTGGGAACTAAACCCAGGTCCTCTGGAAGAGCAATGAGTGCTCTCTCTTACTGCTGAGCCATCTCTCTAGCCCCAGTG 
CTCCTTCAATCTTACATGGTAGAAACATGTCTGTCTGGAACTCAGTCATGGAAATTTCTTCCCTATTGTGTGGGTTTTGAGGATTGAACCCTGGCTCT 
ATGGTAGAGCAGACAGTGCTCTAACAGCTGAATCACCTCTCCAGTTGCCTTCCTCAGTTTTTAAATGAACATGGGAATGTGCCTACTTCATAGAGATT 
CTGCGAAATGATCACTTAACACATAGTTATAACCATTGTGTGCCAGGTGTAAATACACCTCTATCCTCATAGCATCATGACTTATAGGGATTATCATT 
CCCATTATATAGTCGGGAAAACACATGGAATGGAAGCATTTGCTCAAGATTCCAAGCTAGAAAGCTAACAACCAATCTAAGGACCAAACTAAGAGAGT 
TAGGTTACAGGTCATTTATCTGACAACTGACTGGCTCAGGCATTTAGCTCACGGATATATACTGTGGTCACTATACATGTAAGTGTACTTGCTATATA 
CTTATAGACATGTACTCATCAGAGAACATTAGAAAAAATAGGACTGGCCAGGTGTGGTGGCACACGCCTTTAATCCCAGCACTTGGGAGGCAGAGGCA 
GGCGGATTTCTGAGTTCGAGGACAGTCTGGTCTACAAAGTGAGTTCCAGGACAGCCAGGGCTACACAGAGAAACTGTCTCGAACCCTGTCCCCCCCCC 
AAAAAAAAAAAAAGAAAAAAGAAAGAAAAAAAGAAAAAATAGGACTATGGTTACTGTCTCTAGTCTAATCCCTCGGGGAATGGTAGCATAGGACGGCC 
TGTTTGCGCACATACTAATATGCCGTACATGTCTTTTCACCTGATTTGGCTTTTGTTCTCCTGTTTTGGTTTACAGAGTGGCTCGGTACTCTGTGCAT 
ACTTGCTGTCTCTCCACAGATCTGGCATTGTTTGGAAGTAAGCTAAGGACTTTTTCTGAGTCATTATTAGGATGAAAGGCATACTAGATGATGGTGTG 
GACCATGAATGCCACTTAGACTCTTACCTATACTCAAGTTTAGGATTCTTATAAAGGAATTTTAATTGACATTGGTAACAAAGGTGAfTCTGCCTTTG 
GATTTTTAGGAGfiAAATATCTAGCACTGACCACATGTTAAAGATTCTTTGTTTGCTTTTATTTTGAACAGATGTTATACTCACAGCTGGATCTGCTTT 
TGAAATAGCAAAGTGAGGCTGTAACTGTAAGGAGGTGCATCCCTGCACAAACTGAGCTCATGTTAAAGTTAGATATGCTATTGAATACAGTCTTAACC 
GCCTCTGTGCCAGTGTGAAGAGAGCCCTCAGATTCCATTAAACCCAAACCTGAGTCCCTCAGTATCAGCCACAAAGAGAATGTCTGGATTGTTATGAG 
AGGGAGGCCTTCTCACCTTCGTTTATACTTTCCTTTGTTTTGTTTGTTTGTGTGTTCGAGATGGGGTTTCTCTGTGTAGCCATAGCTATCCTGGAACT 
CACTTTGTAAACCAGGCTGGCCTCTAATTCACAAAGATTCATTTGCTCCTGAGTGCTGGGATTAAAGGTGTGTGCCACCATGCCTGGCTCCAGTTTAC 
AGTTTCCTATATGGACTGTAGGGTTTCCTTATGTATACTGTCTTAGTCTTCTCTACTAGCATTCACTCTAAAGGCACAGCTTGACTTTAAATCCAAGG 
TCAACTGTATAATCTGTTTGTTACTACTCTAACAAAAGACCTGAAGCTGTGAACCTTATAAAGAAAAGAGCTTTGTTTAGCTTATAGTTTTGGAGGTT 
TCAGGGTATGATACCAGCATTGGTTTTGAATTGATGAGGACTTCATGTTGGGAGAACACATTAAAGAGAGAGAGAACACACAAGGCCAAAGATTAGAG 
AAGAGCCCTACTGGAAGAACTACTGAGTGTCTCACATCTTCCTTCTGAGGGCAGTGCCCCCAGTGACTTCCCACTAGGCTCCACCTGTTCAGGTTTCT 
CTTCTTAAAGGTTTACCCTGTGTGGTAACATCCCACACTGAAACCCACACATCCCTTGAGAGATACATTCTAGTCATAGCCACACCATAACACCAAGA 
AGGAAAATGCTGGTTTTTTTTTTTTTTAAGCCCATCTTTAGAGTTCTTACCTGTTACTTCATGTCTTTTTCTTCCTAGAGAATTGTGGCACACCTACA 
ATCTGCCCACTTAGGAGTATTTCCTTGTACCATAGTTCCAACTTGACAACCACATCAAAATATAAAATGCAGGAACTCGAGAGATGTCTCAGAGGATA 
AGAGCCCTGGATTCCCTAGAACAGAATTTAAGGAGAATTGTAAGCTGCCATATTTGGGTACAGCTAGGTAAAGCTTCCAGCACCCACATAACAACAGG 
TAGCTCCCAAGTGCCTGTCATCCAGGTCCAGGGTCTACTGCTGCTTCTGAGGGCACCTGCACAGTGCACATAACTTAGGTAGACATACACAAATAAAA 
AATAAATTCAGAAATGCAAAACAGTCTATGTCTATGTAAAGTACACTAGAGTAGTAATAATTTTCCTACACATTTTTTAATGTAAGGGCTGGAGAGAT 
GAAGCTCTTAGTGGCTAAGAGCTGCTCTTCAAGAGAGGACCCAGATGGCAGCTCACATCTCTCCTGAACTCCAGTTCCAGGGGATCCAGCACTCTTCT 
• GGCTACCTCCCC^GGCATGTGCTCAGTGCATGAACACACACACAGGCAAACTACT 

GCCCAAAGGTTTCTGATACAGAAATAGTTTTCAGTACTGTGGAGACAGTTCCACATGGGGTGGGGCTGGGATCTACTTTGCCTGGGAAGCCCCAGGGA 
TCAGCAATGCCAGCATTGTTTGTAAACGCrTAATGGCAGAATTTGAGGATCCTAAAAGGACCCTCAGGAGCCTAAAGCCGTAACCTTCCTCCAGGTAA 
ATGATGCTCACTAATAAGACATGGGCAGCCACCTGCCTTATCAGATTTCCTGGGCAACAGAGCTAGAAAGTTAATCTAAGGTCATACTTATCTTTAGA 
AAGGGAAGAGTGTTCGGTTAGCCCTTGTGTGCAACTCTAAAAGGACATTTTCTCTGGGACAGGGTCTTCAGACTTGCCTGTAACCAGTGGCTTCCGAG 
CTGGCTTCACCTGGTTAGTCTCTTCAGTATGGCACTGTTCATCCCCTGACTTTGTCCTCTTTGGGTAGGTCGGATCAAGTATTCAGAGATGGTGTACG 
ATGCGTGCATGCACACTTTCGACTGTCTTCCTCTTGCTGCCCTCTTAAACCAGCAGTTTCTCTGTGTACATGGAGGAATGTCTCCTGAAATTACTTGT 
TTAGAGGACATTAGGAAAGTAAGTAACTTTTTACTATTTTCATAGAGTGTGCTTTTAAATTTTTGTTCTTTATCTTAGCCAGTGACTACCTATATAAC 
ATATAGCAATTGCTGAGGTTAAATGAAAATACAGTCAGAGGTAGAAATACGGGACTGACTCATAATCTTGTCACTGTCAGAGAGCTGTTAGTAACACT 
TGGAGAAACATTCTTTCTCTTTTTAAAAATTAAAGTTTTGTTTCGTTTTTTGAAACAGGGTTTCTTTCTATAATTCTCGCTGGAATTCACTCTGTAGA 
TCAGGCTGGCCTTGAACTCTCAGAGATCTACCTACTTCTGCCTCTGAGTGCTAGGATTAAAAGTATGCGCCACCACTGCTTGGCCTTAAAATTAAATC 
TTAATAGCTAAAAGCATACTCTTCTTACAGTAGAACTCTGAAACTTTAAAAATCATATTTGTATATTTTAAACAAGGTCTCTCTGCAAAGCCCAGACT 
AGCCTTGAACTCAAGACAGTTCTACCTCCTCCACTGTATGGTATAATTACAGGACTTGTGCCACCATGCCCAGCTTTAAAAAATTAAATTATATTCCA 
GCTTGCAAAGAAAGAACATGAATGTGAAGCCTTGGCCAGGCCCCTTACCCTTGGAGTACATTCTTTCTGTAAATGAGGAAATTTGACTGAGTGCCCTG 
AGCTCTGGCAGCTGTGAGGCGCACTGCCGTTTGCATCCTAAACAGGATGGTTGGTTGCTCCATGTGCCTTACACTCCCTTATGTGGTAGTTATTCCCA 
AGACTGTGTCTTCATGACTGAGGGAAAGGAGCAGCCTTGTGCACGTGCACTTCCGCACCTTGATCCCCTCAGTTCCCACGGGGeACAGACTCAGGATT 
TCCTTGAGTTCACAGCAGTCTCCCAGTGAGCAGTGAGCCGGTGTGTGTGTGCTGGCTTTTCAGTACCCACCCAGCATGTCGCCTTTAGTAGATTTTGT 
ATTTAACCACTGTGATCAGCTGTGGTAAAAAGCTCCCCTCTCACTCAGCAGAAGCCCTCTTCTTGACTCTCAGATGTTCTGGTGTGTTCAAAAACAAT 
TATTTATATTCTTTGATTTTTTTGTGGGGGTGTTTTTAATTAAAGCAGCAGTAACTGAAAAAGTAAGTTAATGACAAATATTAAAAGTAAGTTAATGA 
CACCACTGCATAGAATGGAAAGAATAAAAGGCTTTTTACAAAAGAAGACATCTCTATTAGAACGAAGTGAGCAGTGGACAGGATGCCTGCCTGGCTCC 
CCGCCCTCCTGTAGCTCTGCTTCCCATAGAAAATAGAATTTAACTTTAGTCGTCACAATTTTTTGTGGAGGCTGATTTCACATTTGAGGTAAATTTCA 
CTAGATTAGCATGGGAGGAGAGGCCCTTTTCTACAGGAACAGAGATAAGATACTTGTACACATTTATTGACGAATTCTCATTTTCTCAAGGGACCATC 
CTTGGGGCTCACGGCCTCATCTGCAATACTTTCCTGTAGGGAGAAGGGGACTTTTAATCTGCTGCTTCCAAAAGCCTTTTACTTTCCTGATTTTTTTT 
TCTCTTCTTTTGGCCCTTGTGTGTCTTCTAGTTAGATAGGTTTTCTGAGCCTCCTGCTTTTGGGCCAGTGTGTGACCTGCTGTGGTCTGATCCCTTAG 
AGGACTACGGCAGCGAGAAGACCCTGGAGCACTATACCCACAACACTGTCCGAGGCTGCTCCTACTTCTTCAGGTAAGCTGAGAACACAGTGAAACAA 
ACTGGGCCCCATTTTACTTTTTCAGTTTTTCTTTAATTACATATGTGTCTATACACATGAATGCAGGTCCAAGAGAGAGACTAGAGACATAAGATCCC 
CTGCAGCTGGAAATATAGGCAGTTGTGAACCACCCAGTGTGGGTGCTGGGAACTTAGGTCTTCTATAAGAAGAGCACATACTCTTAACCACAGAGGCA 
TCTTTCTAGCCCACTGTGATCCATATAATGGAATTATTCTTTTCTAAATTAATTTTTTTTTCTTTATGAATGTTGTATCTGCATGTCTGTCCGTCTAT 
GTACTAAGTGTGTGCCTGGCGCCCTCTGAAGTTAGAGGAGGGTATTATATCCACTAGAACTAGAATTCTGGAATCACCATGTGGGTGCTAAGAACTGA 
ACTTGGGTCCTCAATAAGAGTGGTAAGTGTTCTTAACCACCGCGCCATCTCTCAAGCCCTAGTTTTATGAAATTAATCTTGCCACCACACCTGGTATT 
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ATGAAAGTTTTCTTAATGGCTCAGGTCTCAAACAAGAAGTAGAGACTACTGTTTAGTCTCATTCTCTGTGTTCTTATTTCTCTTTTTTCTCTGTCCCC 

TCTCTCACCTCCTTCTCCTCTTCCTTTCATTTTGGTGTTGGAGAGCAAACCCAGGACCTTACACATCCTGGGCAAGCACTTGTTCAATCCCTTAATAG 

CAGGAAAGCTTTAATATGTTCTTAGACATGAGATCATAAGAAGTACAGATTAGTGAACACAGTTAAAACCTCTCCCAGTATCTCACTGTTATAAGCTC 

TAAATGATTTATTATTTGTTTCTAGATATCATCTAGATACTTCCTAACGATCTGACTTTTAAAAGATTTTATTTCTTTATTTTATTATTTCTATATTT 

TATAGCTGTCTTCAGACACACCAGAAGAGAGCATTGGATCCTATTACAGATGGTTGTGAGCCACCATGTGGTTGCTGGGAATTGAACTCAGGACCTCT 

GGAAGAGCAGTCAGTGCTCTTAACCACTGAGCCATCTCTCCAGCCTCTTATTTTTATGTGTGTCGGTGCTTTGCCTGTCTGTGTGTGTGTAAACTACA 

TGTGTACCTGGTGCTTGTGGAGACCAGAAGTAGGCATCGGATCCCTTGGATCTGGTAGTTACAGATGATTATGAGCCATCTGGGACGGGGAGGGGTGG 

GGGCTGCAAACGAAACCTGGGTGGGTCTTCTGCAAGAACAGGAAGTGCTCTTTAGCACTGAGCATGTCTCCTCCCCCTCCCTCTCTCTTTCCCTCTCC 

CTCCCCCCCTCTTTTTTTTCTCTCTCTCTTTCTCTCTCTCTATGTATGTATGTATGTATGTATGTATGTATGTATGTATGTATGTACGTACATACGTA 

CGTACGTACGTACATAATCCCAGTATTTGAGAACAGGCAGGCTGCACAATGTGAGTCCAAGGCCAGCTTCATCTACATAGTGGGTGCCAAGCCAGCCA 

GGCCTACGCTCTTAGGGTTACTGTTACTGTGACAAAACACTATGACCAAAAAGCAAGTTTTTTTGGGGGGGGGGCAGGGAGGGTTCATTTGGCTTATC 

AGATCACAATCCATCATTGGAGTAAGTCAAGACAGGAACTGAACTAGGGCTGGAACCTGGAGGCAGCTGATGGAGAGACCATGGAGGGTGCTGCTTAC 

TGGCTTGCTCCCAGCTTTTGGAACTTCTGCTATTGACCAAAACAAACCAAAACCAAAACCCCAGAACACTGATCCAAGCCTAGGACTTTTCCTGGAAG 

TTATTGTCCTAAAGTTCACATGTGAGCTCTTGGTATGGTTTGCCAAGCCTAAATAAATAAATAAATAAAGTAGAGAAAATAAAGACATTGAAATCTAA 

ACTAATTTTAATTCCACTGTTTTATTATGACAAATTTAGTTCTTTAAAAATCTTGCTAACTGGTTAAGATAATACAGTAATTAAATGATACATATGTA 

TAAAAGAAGCCTTAATTTGCCCCTAAACATTTTTAAAATAATCGTTTTGAATTCTACTCTGCCATCTATCTTTCTAGTGACTTATTTACTGAAACAAT 

TTAACTTTTCCCTCTTATGATGTTGCTTAAGGACTTAGCATTATTGGCCAAATGTCATTTGTTACAGTTCCTGTGGTCACCTGCCAACACCTCTTACA 

ACACAGGCCTTCCACCCAGAAATTCTCCTCCTAACACTTGGCTTGCAGCTATCCCCATACTCACCTGAGTTCCCTGCATCCCAGTCCGTCCTCACAGA 

GCTCTTATAGCATTGGTGGACACACTTGGCAGAACAACAGATGCACCTGAGCCAGCCCATACGGCGCAGGCTTACAGCTGACATTAGAAGTCATGCGC 

TGACTCTTGTTTTTAGTCTTTTTTTCTCTTTTGTTTTACGTGTAGGAGTGTTTTGCTCACATGTATGTTTCTGTACCACATGTCTTCCTGGTATCCAT 

GGGGGCCAGAACCCCTAGAACTGGAATTACAGATGTGGGTGCTAAGAACCAAACCCAGATCTTCTCCAAGAGCAGCTCTTAATCACTGAGCCATCTCT 

CCACCCCCACCTCACAGTTTTGTTTCTGTTTCTGCACTTTTCTGTCAGCAGTCTTTTTCAGTGTTGATAATGGTATCACACAAAGTGCTGTCCAGTGT 

CCGTGAGCAAAGCAGACTGTAGTGTAACTTACAGAGATTTGTCAAGTGTGAGTTGTGTTCCTGGCCATGAGTTCAATGTTAATGATTCAATCTTATAT 

TTACATAAAATATCATTATGCAAGAAAACATCGGAAACACTTAAGTGGTTGATGAAAATATGGCCAGAGGCTCCTAGGAATCTTAAACCTCATACGGA 

ACCTAGGAACAATGTCTCATGGCATGAATCCTTGGCCGTGGGCTCTACCAGAATTCCACAGCCTCCTACCTCATTCCTAAGGCCTTCTCAAAACTGCT 

TCACAGTCTATGAATGGCTAACAGACCATTCATTGTTCCTATGCCAGTCAAGAGGGGGACTTCCTGTTCCGAAATTGTGATAATGTCATATATAGGTG 

ATCTTAAAATTATACATTTTCCACTGAGCATAGTAAAAAGAAAATTGCCCCCTTTTTCTCAGACAGGATCCCGTGCATCCCAGGCTGGTCTCAAACTT 

ACTATGTAGGAAAAGACAGCCTTGAACTTCTGCTTCTTCTGTCTCACCTCCCAAGTACTGGGGTTACATGCGCAGCATCCCTAAAATATGGTGTATAG 

GGGTTGGACCCCGGAATTTGTATGCTGCACAAGCAGTAGACCAGCTTAGTTATATCCCAATTCAAGAAAGAAATACTTTCTAAAAGATAAGTAAGTAA 

CAGCTACAAATTCTGATGGTAATTTTATATCCTAGTTCTTCCTGGTTGTCAAACAGAAGTTCAAAAAAAAAAAGACCATTTTAGGAGTATATGCAGAT 

ATCATTAGAGTATGGTGGTCTATAATATTTATATCTACTCCTGAGATAGCCATGCATAGTACTATCTTGCTATTGATATTACATATAAAGTTATAAGT 

AGATTCTTTTAATTTTTCTAAAGGTTTGATGATTTAAGAAAAGCATGCACTAATTTTGTAGGACCTACTGTATACACATACATGCATACATGGAGTTG 

TGATACATCTTCGTATCAAAATACCAACATTTTTGATCCTAATACTAGTAGTGTTAAGGTAAAATAAATTAAAAGATGGAGAAACTTTCTATTCTAAG 

GTGTCTTCTTCAAGTTTGATAGTAGTGTGAAATAGAAATCACTGGTTTCTGAGCTTTTTTTTTTTTTTTTTTAATCGAAATTGAATATAATATACTCG 

ACAGACAGACATAGAGTGTTTTTCCTCTGGGCTGGAGGAGTTACTCATTAGACCTGCTTCCTGTCCTCTCAAGGATTCTCGGAGAGGCCTGGGTTTAA 

GACGCTCTGAGGAGGGAGGTTGTGAGGGAGGAGCTGGTTTCTGAGCTTTTAATAAAAGTTCAGTCGTAGGGCTGGAGAGATGGTTCCGTGGTTGAGAG 

CACTGGCTGTTTTTCCAGAAGGCCTGGGTGGAGGCACAATGTTATTGTGCAGTGTTTGAAGATTATCCATGTATTTTTCAAGTGCTGATTTCTCTGCC 

TCCACGTCTGGTTGCAATCCTGACATGGCATTGTAATACTTACTTTAAGACTCTCCTCCTGCCTCTGTGATGTGATGCTCCTTATTGATTCTCTGGTC 

TGTCAATAAAAGCTGATCAGCCAATGATTGGGCAGAGGAGGGAATGGGGCTGGACTTCCGATGCCAGCCAGGGGGGAGGGTCGGGGGAGGGGAGAAAG 

GGCGATGGGAAGTGGGATTCACTCAGAGGAGAGGGAGGGTGGAGGGGACCTTGAGAACACACCTGGAGCTGAGCGACCCAGAGCAGTGCTAAAATACA 

AGGATCTTGGGGGTTCGGGCTGGGAGGGAGCCAGAATATTTTAGAGGATTAAAACAGATTAATATTGACCAGCTATTGTGGTGTAAAGCTTGATTAAA 

CAAGACTTACAGTATCATCTCATTGATTTGGAAGCTAGTCAGGGTAAAGAAAAAAATTATCACTCTGATGGCTCTAACACCTAGGTTCAGTTCCCAGC 

GCTCATGGTGGTTCGTAATTGTCTGTAACTCCAGAGTCATGGGATCTGCCACCCTCCTTTGGCCTCTGTGGGAACTAGACCCTCAGATGGTGCATATC 

CATACAAGTAGGCAAAAGCCTCATAGAATAAAGTAAATCTTTAAAATTGCAGAGTCCATAGTCTCTGTAATCTTAAAACAACTCTCAGATTGGGTGTT 

CTGTTTCTTCCTATTAAAACATAACTGCTATAATTCCATATTTAGGTTTTTCTCATTTTCTTTTTCAGTTACCCTGCAGTTTGTGAATTTTTACAGAA 

CAACAGTTTATTATCAATAATCAGAGCCCATGAAGCCCAGGATGCGGGGTAGGTTGCACTTAGACCTCACCTTCCTGCAGATTTTACTTTTAGTGTAA 

AAATGCCTGAGTTCATATCTCCTTTTTCAGGTACCGAATGTATAGGAAGAACCAAGCAACTGGCTTTCCGTCACTTATTACGATTTTCTCTGCCCCTA 

ATTACCTAGATGTCTATAACAATAAAGGTAAAGAAGTCCAGCAATATCTTAGTGTGAATTGTTAGTAACTGTGAGCTCTACTTTAATTTTGTGTTTTA 

TTTTATTATTGTGTTCATTTGCTTATTTTTATTTTTTGGCTCTGTGGATGGAACCCAGGTCCTTGTGTTTGTGAAGCAGGCACTCTACCCCTGAGCTA 

TATCCTGGACACCTATTTTTAAGTACAAAATTCAGTCAGATAAGAAGGTCTTGGGTAAGGGGTGAGGCTTTGTAGTAAAGCATGTGTTTAGCATGGGG 

AAGGCCTTAGCGACACTCTCTGGTATCTTACTCTGCTCTGCACCAGCTCCCCAAGAATCTGACATCTCTACCTCTCTCTCCCCAACTCCTCTTCTGAT 

TTGTTCTGTTTTGAGACAAGGTTTTGCTATGTAATGCAGACTGGCTTTGAACTTGGGGTCCTCGTGCTTCATCTCCCAAGTGTTAGGGTTACAGGTAT 

GCACTCCCATTCCTAGATGAAGAAGAGATCTTATTGGGAAAAAAAGGTCAGTAAGTTTAGAATGTAAGCTGCTGCTTGTCCTTCATCTCCTGAGAGAT 

TAGGCTCTTTGGGAGCATATTTGTTTAGTATTTTAAAATGGGATCTCACTGTACAACCCAGACCAGCTTCAAACTCCCACCCTACTTTGGCCTCCCTA 

GTGCTGGGATTAAACATCCACCATCATACCTGGCTCTCCATTAGGTGGGTGGTTGGTTGGTTTGGAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCC 

TGGAACTCACTCTGTAGGCCAGGOTGGCCTAAATTTGAAGATTCACCTGCCTCTGCCTCCTAAGTGCTGGGGTTAAAGGTGTGAGCCACCACTGCCCC 

AGTTTTGTTTCATTTAAATCTGAGACTGAGAGCTGGAGAGATGGCCCTGTGTTTTAAGAGCACTGGCTGCTCTTTTTACAGGACCTAGGAGAAGTTTC 

AGGGGACCCAACACCATCACACIAGACATGCATGCAAGCAAAACAACAATATGCATAAAATTAAAAATAAGTTGTTTTTTAAAAATCTGAGACTATCCT 

TCAGTGGTTTTTCTTTCTCTTTTAATCTTGTGCTCTGTTAGGACCTAGAGCCTTACTCTTGTTAGGAGGTATTGGGCGCTGAGTTCCACTCCCAGCCC 

TGATCACTCACTCCATAAAAACAGATCCTCCCTCCCCTAGCCTTAGCTTTATCAGCTTTATCAACTGCTCCAGGCTGTCCTCTACTCCTGACTGTCCA 

ACTGGGCTCTGCACCACCTTTACTGTGTTCTCATTTCTTTTCCCTAGATTTCATGGGTATTAGCAGCTTGGGTTTTTTTTTTTTTTTTTCTAGTTTCC 

TTTCTTATCAAGTATACATACTTTGTTTTAAGCATCCTCAAGGATAGTTGTGCCCCTATGCCTCGTTTTGTGAGGCACTCTCTTCCTTCTCCCTTTTT 

AGCACCACTGTTGAGATCATCTGTGGAAAGCCTTGGGGCTCCCAGTGTGCTTAGCTGAGACCTGCACTCACATACGCACTTGCTAATACCTTACCAAG 

AAATACCTTTATTTTATTTTGTTTTATACATATTTTTTGAGACAGAGTTTCTCTATGCTGCTCTGGCTGTCCTGGAAATTACTATGTAGACCAGGCTG 

GCCTCaGACrCACAGAAAGCTGCTGCTGCTAACTTCCAAGTGCTGGGATTAGAGACATATGTACTACCACCCAACAGTTTACAAATGCCTCTTTAGTT 

CTGAGAAGAACTCTCGCACCTTCTTCCTCCTATGGCTGCTTTTCCTGTCATTTGTTTTCTTATTTTTTTGAGACCTAGGCCAGATGACCTTTGAATTT 

GCTTTGTTGTCTACAATGGCCATGAAATTCTAATCCTCCTGCCTCCATTCCAGAATACTGGAATTACAGGCATGTGCCATGTCTGACATCTGTGGTGC 
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